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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


1. NATURE OF WATER 
1A, Properties 


METHODS FOR THE STUDY OF WATER IN 

ICE PHASES, 

Institut Max von Laue - Paul Langevin, Grenoble 

(France). 

ph ese 

IN: Biomembranes, Part O, Protons and Water: 

Structure and Translocation. Methods in in Enzymol- 

ony, Volume 127. Academic Press, Inc., Orlando, 
1986. p 303-318, 3 fig, 66 ref. 


: *Ice, *Water properties, *Molecular 
structure, Ice-water interfaces, Aqueous solutions, 
Chemical analysis, Lattice structures. 


Ice is regarded as a key substance to understanding 

h As such it is not only of 

ot. paeaietons, seatibegs a8 Soaiiteen 
try, meteorology, astrophysics, 

gh theeegs or the biol 4 —— 

bond of ice in all its forms 

pecigrrie osty Be pro aey 


onance, 
also W88-01593) (Lantz-PTT) 
W88-01596 


INVESTIGATION OF GROWTH _INSTABIL- 
ITIES OF THE ICE-WATER INTERFACE BY 
LIGHT SCATTERING SPECTROSCOPY, 
California Univ., Davis. 

For primary bibliographic entry see Field 2C. 
W88-02275 


1B. Aqueous Solutions and 
Suspensions 


BIOMEMBRANES, PART pt PROTONS AND 
UCTURE TRANSLOCA- 


, Volume 127. Academic 
. 1986. 830 p. Edited by 


chemistry, *Biomembranes, Chemical ane 
Molecular structure. 


One of the main, unsolved problems in current 
research on biological membranes is the mecha- 
nism of ion 


lems of proton Sade andl wanke 

thet ta ncolhaliny oftoch a valung- allt nek 

new research, heighten awareness of recent discov- 

eries in basic research, and focus attention on 

Fah dh ewe thengne ete Se (1) 
teractions between pom ions and biomolecules; 

() theoreti theoretical/model membrane methods; and (3) 

natural membrane methods. (See W88-01594 thru 

'W88-01597) (Lantz-PTT) 

W88-01593 


METHODS TO DETERMINE STRUCTURE IN 
WATER AND AQUEOUS SOLUTIONS, 
State Univ. of New York at Stony Brook. Dept. of 


Chemistry. 
A tm 
IN: Biomembranes, Part O, Protons and Water: 


solati 
593) (Lantz-PTT) 


LOW-FREQUENCY RAMAN SCATTERING 
FROM WATER AND AQUEOUS SOLUTIONS: 
A DIRECT MEASURE OF HYDROGEN BOND- 


Howard Univ., Washington, DC. Dept. of Chemis- 


try. 

G. E. Walrafen, and M. R. Fisher. 

IN: Biomembranes, t O, Protons and Water: 

Structure and T) Methods in Enzymol- 

ony, Volume 127. Academic Press, Inc., Orlando, 
1986. p 91-105, 6 fig, 26 ref. 


bands in 
ee cee 170/cm and 60/ 
The 170/cm Raman band from water and 


omnes Foes tes a direct _ i.€., 
the 190/cm vibeation, which is both Raman 
infrared active, arises from i 


that the 

pure water, for example, has decreased. In 

the OH stretching region of water is ar 
sensitive to the details of the interactions wi 
various solutes that it must virtually be treated on a 
case by case basis. In contrast, the total O-H...O 
concentration of a solution, compared to the corre- 
sponding concentration in pure water, is a reliable 
measure of structure making or structure breaking, 
Gd tun which ip duveld ef fe tigthdaiotis Gr. 
tails. It is therefore of great value, and it is hoped 
that more yr tg abe low-frequency Raman 
ales is oven ibed here will be made to deter- 

overall 


| deoenteniien + x structure- 
making effects of solutes in water. (See also W88- 
01 a ag FE O1593¢ (Lente PTT) 


DIFFRACTION TECHNIQUES FOR 
STUDY OF PURE WATER AND AQUEOUS SO- SOo- 
LUTIONS, 


Institut Max von Laue - Paul Langevin, Grenoble 


(France). 

J. E. Enderby, and G. W. Neilson. 

IN: Biomembranes, Part O, Protons and Water: 

Structure and Translocation. Methods in Enzymol- 

ony, Volume 127. Academic Press, Inc., Orlando, 
. 1986. p 319-328, 6 fig, 3 tab, 8 ref. 


Descriptors: *Di *Chemical analysis, 
CAgenees solutions, *Water properties, Molecular 
structure, Cations, Anions. 


In terms of ion and atomic centers, there are 
correlation functions which can be conveniently 
under three headings: (1) water-water 
interactions represented by correlations between O 
and O, O and H, and H and H; (2) ion-water 
interactions represented by M and O, M and H, X 
and O, and X and H; and (3) ion-ion interactions 
Ji eee op tonsa Thea and M and X. 
Ca See See ty eee wee 
ideally call for an understanding of all correlation 
functions and how they evolve with time. As 


is a distinct tendency for the oxygen 

m in the water molecule to point toward the 

ively charged M(+) ion, the cation. Similarly, 
a 


ive ions are bonded to water molecules 

generic formula M(H2O)sub to the Z(+) 

power or X(H20) sub n to the oo, er. Such 
lexes be characterized by lifetime, struc- 
hy and so on. 
is 


tioned above, and even for a concentrated solution, 
the effects of coordination ay Tt may be too 
small to be determined reliably. To overcome 


ith 
of differences must be used. (See also W88-01593) 
(Lantz- 
W88-01597 


2. WATER CYCLE 
2A. General 


SUBMODELS OF GROUNDWATER-SURFACE 

WATER INTERACTION FOR THE ANALYSIS 

OF REGIONAL WATER POLICIES IN OPEN- 

PIT LIGNITE MINING AREAS, 

Hy fuer Wasserwirtschaft, Berlin (German 

D.R.). 

K. Tiemer, B. Konig, I. Michels, and S. Kaden. 

pa Mine Water, of the Second Inter- 
ee Volume 2, September 1985. p 

249-860, 7 fig, 5 ref. 


Descriptors:  *Surface-groundwater _relations, 
*Water policy, *Mine *Model studies, 
*Groundwater management, Germany, Lig- 
nite mines, Infiltration, Hyirolosic budget, Flow 
profiles, Hydrologic models. 


An roach to undwater-surface water sub- 
for the analysis of pT a ee water policies in 
a test _— a the German ; Democratic Republic 
is descril open-pit lignite mining areas, proc 
esses of infiltration and exiiitration Sainede 
ground- and surface water resources are frequently 
an important factor for the regional water balance. 
For example, infiltration losses of surface water 
caused by mine dewatering reduce the water 
supply for downstream water users and increase 
the groundwater pumpage for dewatering. For the 
analysis of regional water policies in lignite mining 
areas such processes have to be considered careful- 
ly. The submodels to be developed have to reflect 
the natural processes sufficiently accurately but 
should be as vane as possible. An introductory 
methodological background is given and ways for 
model reduction based on computations with com- 





Field 2—WATER CYCLE 
Group 2A—General 


prehensive flow models are discussed. The pro- 
posed methodological approaches are demonstrat- 
ed for the yt of a — for the 
management its in lignite minin; 
areas. (See . rweroissd (Author’s abstract 
W88-01575 


KINEMATIC CATCHMENT 
MODEL, 
Newcastle Univ. (Australia). Dept. of Civil Engi- 


neering. ‘ 
For primary bibliographic entry see Field 2E. 
W88-01702 


DEVELOPMENT OF AN EXPERT SYSTEM 
FOR THE ANALYSIS OF URBAN DRAINAGE 
USING ‘SWMM’ (STORM WATER MANAGE- 
MENT MODEL), 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 6A. 
'W88-01759 


STATISTICAL EVALUATION OF DRAINAGE 
TREATMENTS IN SIMPLE FIELD TRIALS 
WITH SPECIAL TO FORMER 
OPENCAST COAL MINING LAND, 

University Coll. of Wales, Llanelly. Field Lab. 


For primary bibliographic entry see Field 2G. 
W88-01923 


FIELD DRAINAGE EXPERIMENTS AND 
DESIGN ON FORMER OPENCAST COAL 
MINING LAND, 

University Coll. of Wales, Lianelly. Field Lab. 
For primary bibliographic entry see Field 2G. 
W88-01924 


COMBINED 
OF STORM WATER 


Hanover Univ. (Germany, F.R.). Inst. fuer Wasser- 
wirtschaft, Hydrologie und Landwirtschaftlichen 
Wasserbau. 


For primary bibliographic entry see Field 5D. 
W88-01952 


SYSTEM MODELLING OF THE INTERAC- 
TION BETWEEN SURFACE AND GROUND 
WATERS IN PROBLEMS OF HYDROLOGY, 
Institut Gidrodinamiki, Novosibirsk (USSR). 

O. F. Vasiliev. 

Hydrological Sciences Journal HSJODN, Vol. 32, 
No. 3, p 297-311, September 1987. 4 fig, 36 ref. 


Descriptors: *Surface-groundwater relations, *Hy- 
models, *Model studies, Mathematical 
Hydrological systems, Flow profiles, Geo- 
oad Water management, tical 


A survey of the mathematical (quantitative) model- 
ing of the interaction between surface water and 
resented. Besides describing the 

and the main 


tion of such coupled models requires the develop- 
ment of methods of conjunction between models 
which represent surface and subsurface flows, 
which describe the different processes of water 
transfer and transformation a hydro- 
logical cycle, and which include the ferent — 
ponents of hydrological, hydro; logical 

water management systems (water 

aquifers, etc.). Such models are of aiieums come com- 
plexities and have different dimensionality in space 
variables. The characteristic time scales of tran- 
sient processes for surface water and groundwater 
differ greatly, and this is of profound importance in 
the numerical ling of their interconnected 
motion. (Author’s abstract) 

W88-01962 


SHORT-RANGE RUNOFF FORECASTING 
RHINE AT RHEINFELDEN: 


Eidgenoessische Technische < _a Zurich 
(Switzerland). Geographisches 

For primary bibliographic ames es Field 2E. 
W88-01968 


APPLICATION OF INFILTRATION EQUA- 
TIONS TO A CATCHMENT WITH LARGE 
SPATIAL VARIABILITY IN INFILTRATION, 
Lund Univ. (Sweden). Dept. of Water Resources 


tsson. 
Hydrological Sciences Journal HSJODN, Vol. 32, 
“% 3, p 399-413, September 1987. 5 fig, 4 iab, 31 


Descriptors: *Infiltration, *Mathematical equa- 
tions, *Surface-groundwater relationships, ae, 
ment areas, Horton equations, eae Pn, 
Semiarid lands, Rainfall-runoff relationshi pe, Satis. 
—_ analysis, Tunisia, Storm runoff, Ma‘ 

ysis. 


The infiltration equations according to Horton and 
Lovet: atone pepe 52 double-ring infiltrometer 
tests performed in a small semiarid catchment in 
northern Tunisia. Spatial variability in infiltration 
properties was analyzed with regard to the coeffi- 
cients of the two equations. The Horton equations 
could not be fitted in a meaningful way to the 
measurements in about 17 and 6% of the cases. In 
iting, the constant depending 
mainly on soil and vegetation (alpha) and initial 
infiltration rate at t = 0 (i sub o) coefficients for 
pe Norse © wt agit cae bas os Papp 
meg? ole the least-square fitting of Philip’s eq 
tions often yielded negative coefficients (31% of 
the cases). The coefficients of these tests had to be 
evaluated graphically. The Horton equations dis- 
played a slightly better fit to observed infiltration 
as compared with those of Philip. Exponential 
frequency distribution functions seem to agree rea- 
sonably well with observed distributions 
of infiltration coefficients. lysis of safe 
ferences showed a 2 » sane ~~ oe 
urban areas disp! 
nisms and i oe is Overand wiry Ragged may 
occa. on. satura rc mage —* 
size. Saturated overland flow ony di dover 
susthield: sin. ath teens weiely ia Lollies ennlene, 
but storm runoff generating processes are made 
more complex by the occurrence of hard surface 
Send ne med ae ee 
indicated above. Overland flow according to 
Horton is likely to appear tly in these areas 
when rainstorms occur as rt bursts of high 
intensity. However, more detailed field studies are 
to reveal statistically significant differences 
between geomorphological zones and occurrences 
of, for example, runoff between different geomor- 
hol ee PaerrD 


oa OF GROWTH _INSTABIL- 
OF THE ICE-WATER INTERFACE BY 

LIGHT SCATTERING SPECTROSCOPY, 

California Univ., Davis. 

For primary bibliographic entry see Field 2C. 

W88-02275 


URBAN HYDROLOGY: A MULTIDISCIPLI- 
NARY PERSPECTIVE, 


For primary bibliographic entry see Field 4C. 
W88-02326 = 


RELATIONSHIP BETWEEN SUMMER- 
SEASON RAINFALL EVENTS AND LAKE- 
SURFACE 


AREA, 
— Univ.-Lincoln. Conservation and Survey 
Vv. 


D. C. Rundquist, M. P. Lawson, L. P. Queen, and 
R. S. Cerveny. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 493-508, June 1987. 9 fig, 6 tab, 18 ref. 


Descriptors: *Rainfall, *Lakes, *Surface area, 
*Seasonal variation, *Rainfall-runoff relationships, 


undwater relations, *Temporal varia- 
ion ar ead lakes, Statistics, Precipitation. 
The use of Landsat digital data and automated 
rocessing procedures to monitor fluctuations in 
Geaen areas of selected Sandhills lakes is 
described objectives. The fluctuation at 
the Crescent and Valentine National Ref- 
eopite the fact that the data revealed mote 
act it rev a 
simple positive relationship between lake size and 
variability at both sites. The difference 
in lake-size reaction to precipitation at the two sites 
is considered important, although it is well beyond 
the scope of the current work to consider specific 
reasons for the difference. At the Crescent site, a 
good correlation between area and 
noone over the sige» pee 45 days 
was found. The pattern of temporal relationshi 
between precipitation and lake size tends to 
repeatable and somewhat constant at the Crescent 
site. At Valentine, no clear-cut correlational pat- 
tern . (Alexander-PTT) 
W88-023: 


DIMENSIONLESS SOLUTION OF LAG TIME 
FOR DIVERGING SURFACE, 
Gil Eng Univ. of Istanbul (Turkey). Dept. of 


Hydrology NOHYBB, Vol. 18, No. 1, p 
. 2 fig, 4 ref. 


Descriptors: *Kinetics, *Wave Gener *Numerical 
analysis, *Lag time, *Rainfall-runoff relationships, 
*Kinematic waves, *Urban runoff, *Surface area, 
*Catchment areas, Urban areas, Fluid friction, 
Flow, Rural areas. 


3.6 19 


Using the kinematic ey a 
tion, a dimensionless expression is obtained, and 
solved numerically in order to estimate the surface- 
water lag time for diverging surfaces. The 
rato of ag time or ivereing wie to that of 
lane surface, ranges from 1 to 0.5 depending on 
ae degite of divergence and Siéticn Semele trod. 
ee ee eee te 
ranges Oo} geometric parameter for urban 
and rural catchments. (Author’s abstract) 
W88-02442 


2B. Precipitation 


COLORADO RIVER AUGMENTATION DEM- 
ONSTRATION PROGRAM. 
Bureau of Reclamation, Montrose, 


For primary bibliographic entry see Feld 3B. 
W88-01609 


INFLUENCE OF RAINFALL DISTRIBUTION 


pny. 
ield 2D. 


“ > entry see 
1696 


CLIMATOLOGY OF STORM PRECIPITATION 
IN THE DETROIT-WINDSOR AREA, 

McMaster Univ., Hamilton (Ontario). 

S. J. Vermette. 
The Canadian her CNGGAR, Vol. 30, 
No. 3, p 260-264, Fall 1986. 6 fig, 1 tab, 19 ref. 


Descri : *Precipitation, *Storms, 

areas, ——— Bietcintion Spatial distribution, 
Detroit, Urban effects, 
Lakes, Gages, Rai Rain gages. 


The measurement of precipitation from intense 
storms is difficult because they take place in a 
limited hic area and because of varia- 
bility. dense network of precipitation gages in 
Detroit, which was established as a result of the 
occurrence of a severe storm and subsequent flood- 
ae a ee ee Oe eee precipi- 

tation patterns from a number of storms over an 





extended period of time. The spatial pattern of 
storm precipitation was documented over a ten- 
year period ls gra possible urban influ- 
ence was determined. An increase of storm precipi- 
tation in and downwind of the Detroit-Windsor 
area was documented and oo ee oe 
tics suggested an urban influence, lake 
combination of both. The contributing factors and 
influences that explain the anomaly presented by 
rainfall data from gages at Detroit and Windsor 
not 


ACIDIC DEPOSITION TO FORESTS: THE 1985 
CHEMISTRY OF HIGH ELEVATION FOG 


For primary bibliographic entry see Field 5B. 
W88-02003 


DECISION-ANALYTIC STUDY OF THE JOINT 
VALUE OF SEASONAL PRECIPITATION AND 
TEMPERATURE FORECASTS 


IN A CHOICE- 
OF-CROP PROBLEM, 
one State Univ., Corvallis. Dept. of Atmos- 
heric Sciences. 
D. a Se oak A. ee 
A TOCDA, ha 24, ro Tage» ted | 
353-. December aoe. 3 
aad Ne NSF oo 


NOAA Grant NA82AA-D-0004; 
ATM-8507495. 


naan Seneptesine, “Bosnensaieb- 

making, *Plan- 
Cat a aca 
se a ee 
ar economic value precipitation 
- seasonal forecasts of the form 
podbean by the US. National Weather 
Service. 


spree vale (> ot = 
tions when the action chosen on the basis 


CALIBRATION OF AN AIRBORNE LYMAN- 

ALPHA HYGROMETER AND MEASURE- 

MENT OF WATER VAPOR FLUX USING A 

THERMOELECTRIC HYGRO! 

California Univ., Irvine. Dept. of Mechanical En- 

gineering. 

For primary bibliographic entry see Field 7B. 
'W88-02043 


NEW TECHNIQUE FOR THE STUDY OF 
CLOUD MICROSTR 


For primary bibliographic entry see Field 7B. 
W88-02044 


DIRECT METHOD FOR DERIVING DROP- 
DISTRIBUTION AND VERTICAL AIR 
VELOCITIES FROM VHF DOPPLER RADAR 
SPECTRA, 

Kyoto Inst. of Tech. (Japan). Dept. of Electrical 
Engineering. 

For primary bibliographic entry see Field 7B. 
W88-02045 


INFLUENCE OF RAINGAGE INTEGRATION 
TIME ON MEASURED RAINFALL-INTENSI- 
TY DISTRIBUTION FUNCTIONS, 

Communications Research Centre, Ottawa (Ontar- 


io). 
For primary bibliographic entry see Field 7B. 
W88-02046 4 


RETRIEVAL OF HORIZONTAL WIND FIELD 
MESOSCALE VERTI 


For primary 


Trance). 
hic entry see Field 7B. 
W88-02047 


METEOR: AN ARTIFICIAL INTELLIGENCE 
SYSTEM FOR CONVECTIVE STORM FORE- 


CASTING, 

Alberta Univ., Edmonton. Dept. of Computing 
Science. 

For primary bibliographic entry see Field 7B. 
W88-02048 


94-GHZ DOPPLER RADAR FOR CLOUD OB- 
SERVATIONS, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, FL. 


Miami, 
For primary bibliographic entry see Field 7B. 
W88-02049 


IQUE TO MEASURE ENTRAINMENT 
CLOUD BY DUAL-POLARIZATION 
CHAFF, 
tion, Boulder, CO. Environment 
For primary bibliographic entry see Field 7B. 
W88-02050 


OBSERVATIONS OF THUNDERSTORM RE- 
FLECTIVITIES AND DOPPLER VELOCITIES 
MEASURED AT VHF AND UHF, 

Clemson Univ., SC. Dept. of Physics and Astrono- 


my. 
For primary bibliographic entry see Field 7B. 
W88-02051 

baa ON DERIVING 


RADAR SPECTRA, 
Kyoto Inst. of Tech. (Japan). Dept. of Electrical 
For primary bibliographic entry see Field 7B. 
entry see . 
W88-02052 


FIELD EVALUATION OF A DU. 
MICROWAVE Res OF Gal 
MEASUREMENTS 


INTEGRA 
eine AND CLOUD LIQUID WATER IN THE 


TMOSPHERE, 
Dareas of Rediemtion, Aubern, CA. Sterre Coop- 
erative Pilot Project. 


For primary bibhographic entry see Field 7B. 
W88-02053 


ERRORS CAUSED BY 
BRIGHT BANDS IN QUANTITATIVE RAIN- 
FALL’ MEASUREMENTS MADE 


RADAR, 
Royal Si and Radar Establishment, Malvern 


(England). 
For primary bibliographic entry see Field 7B. 
W88-02054 


INFLUENCE OF ACID PRECIPITATION ON 
THE D OF ERYSIPHE GRA- 
MINIS DC F. SP. TRITICI MARCHAL 
FLUSS TIGER NIEDERSCH- 
LAEGE AUF DIE ENTWICKLUNG VON ERY- 
SIPHE GRAMINIS DC. F. SP. MARCHAL), 
Technische Univ. Braunschweig (Germany, F.R.). 
Inst. fuer Mikrobiologie. 


WATER CYCLE—Field 2 
Precipitation—Group 2B 


For primary bibliographic entry see Field 5C. 
W88-02098 


SENSITIVITY HIGH-ELEVATION 
STREAMS IN THE SOUTHERN BLUE RIDGE 
PROVINCE TO ACIDIC DEPOSITION, 

Georgia Univ., Athens. Dept. .of Sociology and 
Ani logy. 

For primary bibliographic entry see Field 5C. 
W88-02377 


REGIONAL RAINFALL INTENSITY-DURA- 
cay ma CURVES FOR PENNSYL- 


penne St State Univ., University Park. Dept. 
of Civil Engineering. 

G. Aron, D. J. Wall, E. L. White, and C. N. Dunn. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 479-485, June 1987. 9 fig, 1 tab, 6 ref. Environ- 
— Resources Research Institute Agreement 


Descriptors: *Design storms, *Rainfall intensity, 
*Regional analysis, a *Statistical 
analysis, Storms, Rainfall, Distribution. 


A statistical analysis of all available continuous 
hourly and 15-minute duration rainfall records for 
Pennsylvania was performed to develop and 
update lure to estimate design storms. As a 
result of this study, Pennsylvania was divided into 
five homogeneous rainfall regions and a set of 
rainfall intensity-duration curves developed for 
each region, for return periods of 1 to 100 years 
and durations ranging from 5 minutes to 24 hours. 
The PDT-IDF curves were judged to be a better 
representation of Pennsylvania rainfall than the 
nationwide TP-40 maps, particularly for — 
events of 10-years and'lo lower return periods. The 
average time distribution of 24-hour storms in 
Pennsylvania was found to be well represented by 
the SCS Type II distribution. The Corps of Engi- 
neers SPS 24-hour distribution was found to differ 
appreciably from both the SCS Type II and the 
Pennsylvania 24-hour storm distribution. For 
storm durations between 15 and 90 minutes the 
standard Yarnell intensity-duration curves closely 
resemble Pennsylvania storm distributions. (Au- 
thor’s abstract) 

W88-02387 


COMPUTER MODELLING STUDY OF THE 
CHEMISTRY OCCURRING 


DURING CLOUD 
FORMATION OVER HILLS, 
UKAEA Atomic Energy Research Establishment, 
Harwell (En; 
For primary bibliographic entry see Field 2K. 
88-02402 


CONTRIBUTION OF SULFATE 


Upstate Freshwater Inst., Inc., Syracuse, NY. 
For primary bibliographic entry see Field 5B. 
W88-02403 


THEORETICAL ASSESSMENT OF POLLUT- 
ANT DEPOSITION TO INDIVIDUAL LAND 
TYPES DURING A REGIONAL-SCALE ACID 
DEPOSITION EPISODE, 

National Center for Atmospheric Research, Boul- 
der, CO. 

For primary bibliographic entry see Field 5B. 
W88-02404 


OXIDATION OF SO2 IN RAINWATER AND 
ITS ROLE IN ACID RAIN CHEMISTRY, 

Leeds Univ. (England). Dept. of Fuel and Energy. 
For primary bibliographic entry see Field 5B. 
W88-02405 


WET DEPOSITION OF SULFATE AND ITS RE- 
on TO SULPHUR DIOXIDE EMIS- 
IN: 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


Central Electricity Generating Board, Leather- 
head (England). Central Electricity Research 


For primary bibliographic entry see Field 5B. 
W88-02406 


CONCENTRATION OF TRACE METALS IN 
PRECIPITATION, 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 5A. 
W88-02407 


INFLUENCE OF ALKALINE PARTICULATES 
ON PH OF CLOUD AND RAIN WATER IN 


INDIA, 

Indian Inst. of Tropical Meteorology, Poona. 
For primary bibliographic entry see Field 2K. 
W88-02408 


CHEMICAL COMPOSITION OF PRECIPITA- 
TION AT MARION ISLAND (SUB-ANTARC- 
TIO, 


Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Botany. 

For primary bibliographic entry see Field 2K. 
W88-02410 


DEPOSITION OF NITRATE-N AND SULFATE- 
S BY PRECIPITATIONS IN SCHLESWIG-HOL- 


Kiel Univ. (Germany, F.R.). Inst. fuer Pflanzener- 
und Bodenkunde. 


E. Schnug, and F. Holz. 
Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1235-1241, May 1987. 7 fig, 2 tab, 17 ref. 


*Deposition, “Nitrates, *Sulfates, 
ay. Weer a *Nutrients, *Atmospheric chemis- 

chemistry, Nitrogen, Sulfur, Rainfall, 
a Agriculture. 


Descriptors: 


In order to quantify the atmospheric nitrate and 
sulfate deposition and to investigate factors 
to the variability of 
1984, precipitation samp! 

stations in Schleswig-Holstein (North- 
ern Germany) were collected in weekly intervals, 
using the bulk-sample method. The average ele- 
ment depositions in kg/ha/a were: 20 for S and 5.5 
for N in List (North Sea Island Sylt) and Schles- 
wig, 12 for S and 4.7 for N in Kiel, 16 for S and 4.3 
for N in Luebeck and 18 for S and 4.2 for N in 
Quickborn near Hambur; as chp and S concentrations 
showed a closc relationship to the amount of pre- 
cipitation and the following functions for the esti- 
mation of nitrate-N and sulfate-S deposition in 
Schleswig-Holstein could be derived: (x = precipi- 
tation in mm/a, y = N or S 
NO3-N: y + 0.003x + 2.29; 

these 


Especially in the case of S, atmospheric 

is the only external oy of S supply for p! 

many agricultural soils. Sometimes the low sulfur 
input is not sufficient to cover the requirements of 
agricultural crops in Schleswig-Holstein. Due to 
the negative S balance in many soils, future in- 
crease of S deficiency is expected. (Author’s ab- 


stract) 
W88-02411 


RESPONSE OF TWO WESTERN CANADIAN 
CONIFERS TO SIMULATED ACIDIC PRE- 
CIPITATION, 


Saskatchewan Research Council, Saskatoon. 
For primary bibliographic entry see Field 5C. 
W88-02464 


RESPONSE OF TWO ADIRONDACK WATER- 
SHEDS TO ACIDIC DEPOSITION, 

Electric Power Research Inst., Palo Alto, CA. 
Environmental Assessment 


t Dept. 
For ey bibliographic entry see Field 5C. 
'W88-0246 


DETERMINATION OF ORGANIC ACID 
ANIONS IN PRECIPITATION BY ION CHRO- 
MATOGRAPHY EXCLUSION, 

Illinois State Water > aad Div., Champaign. Ana- 


lytical Chi a 
= bys o'g bib! iographic entry see Field 5A. 


RESISTANCE OF THE U Li 
CLADINA STELLARIS (OPIZ.) BRODO TO 
GROWTH REDUCTION BY SIMULA 
ACIDIC RAIN, 

moe Univ., Montreal (Quebec). Dept. of Biol- 


For pris pemeey bibliographic entry see Field 5C. 
88-02 


ACIDIFICATION OF NOVA SCOTIA LAKES: 
Ill ATMOSPHERIC DEPOSITION OF SO4 
AND NO3 AND EFFECTS ON URBAN AND 
RURAL LAKES, 

Nova Scotia Dept. of the Environment, Halifax. 
For primary bibliographic entry see Field 5B. 
W88-02484 


2C. Snow, Ice, and Frost 


METHODS FOR THE STUDY OF WATER IN 
ICE PHASES, 
Institut Max von Laue - Paul Langevin, Grenoble 


(France). 
For primary bibliographic entry see Field 1A. 
W88-01596 


NEW METHOD FOR CALCULATING FROST 
HEAVE INCLUDING SOLUTE 

Agricultural Research Service, Kimberly, ID. 
Snake River Conservation Research Center. 


J. W. Cary. 
Water Resources R h WRERA 


esearc! 
No. 8, p 1620-1624, August 1987. 7 
por 


, Vol. 23, 
ig, 17 ref. 


tors: *Frost heaving, *Soil water, *Mathe- 
studies, Calculation, Frost, Frost thrusting, 
Solutes, Solute effects, Freezing, Soil — 
properties, Soil temperature, Permeability coeffi 

cient, Mathematical equations. 


A numerical method is presented that models the 
ap flow of heat, water, and solutes as unsatu- 
rated soil freezes. Input requires a general knowl- 
edge of the physical properties of the soil as well as 
the initial water, temperature, and solute distribu- 
tions. Soil surface temperature or the heat flux 
across the soil surface drives the model. The 
method reproduces the observations of tempera- 
ture and water movement in two non-saline field 
studies previously reported in the literature. The 
analysis shows that increasing solutes can decrease 
frost heaving by reducing water flow to the ice 
a Ben es for agg em. the unsaturated hy- 
conductivity in frozen soil is proposed. 
(Author’s abstract) 
W88-01693 


ore OF PRODUCING LARGE BODIES 
For primary bibliographic entry see Field 8F. 
W88-01781 


CHEMICAL COMPOSITION OF FRESH 
SNOW ON MOUNT EVEREST, 

Wyoming Univ., Laramie. Dept. of Geography 
and Recreation. 

For primary bibliographic entry see Field 5A. 
W88-01860 


USE OF CURRENT METERS FOR CONTINU- 
OUS MEASUREMENT OF FLOWS IN LARGE 
RIVERS, 

National: Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 


For primary bibliographic entry see Field 2E. 
W88-01914 


SNOW COVER DATA MANAGEMENT: THE 
ROLE OF WDC-A FOR GLACIOLOGY, 
bag Data Center A for Glaciology, Boulder, 


R. G. Barry, and R. L. 4 
Hydrological Sciences Journal HSJODN, Vol. 32, 
No. 3, p 281-295, September 1987. 4 fig, 4 tab, 38 
ref. NSF Grant No. SES-85-18586 and NASA 
Grant No, NAGW641. 


Descriptors: *Snow cover, *Data management, 
*Glaciology, Snow accumulation, Snow pack, Re- 
search needs, Data acquisition, Water supply, 
Forecasting. 


Snow cover in the temperate regions of the world 
is one of the most important renewable resources. 
The use of snow for winter recreation, for irriga- 
tion and municipal water supplies, for the genera- 
tion of hydroelectric power, and for soil water 
replenishment, is well established. A wide range of 
technologies has the potential to deal with hydro- 
logical lems such as flood forecasting and 
water yield, as well as the forecasting of severe 
winter storms. However, success will depend on 
improved access to unified and comprehensive 
snow cover data sets, both as real-time input for 
prediction methods as well as ground-truth for 
subsequent model analysis and satellite data verifi- 
cation. Up to now the study of snow cover condi- 
tions has been carried out on a local or regional 
scale. Research is hindered because the data are 
not even homogeneous in different countries. As a 
contribution to the assembly of such data, WDC-A 
for Glaciology has initiated an inventory on the 
observational methods dl variables aes 
'urther, a Crysopheric Data Management 
is being developed which will enable snow cover 
maps to be constructed, for example, using passive 
microwave data from the US DMSP satellite. 
tz-PTT) 
W88-01961 


RELATIONSHIP BETWEEN WINTER LAKE 
COVER, RADIATION RECEIPTS AND THE 
OXYGEN DEFICIT IN TEMPERATE LAKES, 
National Hydrology Research Inst., Saskatoon 
(Saskatchewan). 

For primary bibliographic entry see Field 2H. 
W88-02005 


INVESTIGATION OF GROWTH _ INSTABIL- 
ITIES OF THE ICE-WATER INTERFACE BY 
LIGHT SCATTERING SPECTROSCOPY, 
California Univ., Davis. 
Y. Yeh. 
Available from the National Technical Institute 
Service, Springfield, VA 22161, as voi 218889/ 
AS, price codes: ‘A03 in paper copy, AO1 in micro- 
inal Report, September 1, 1979 - September 
30, 1982. 40 p, 15 fig, 2 tab, 36 ref. OWRT Project 
C-90127-S(1). Grant No. 14-34-0001-9435. 


Descriptors: *Ice, *Physical properties, *Light 
scattering spectroscopy, *Ice-water interfaces, Ice 
formation, Crystal growth, Light, Model studies, 
Supercooling. 


The growth of a pure single crystal of ice into its 
own melt under a temperature gradient leads to 
enhanced scattering of light at the ice-water inter- 
face. This usly intense scattering of light 
develops when the crystal growth eo d exceeds 
0.6 micrometers/sec. Even though the scattering 
ee done oe 
tionary state interface has developed, the ice 
which has been overtaken by this surface e in 
no anomalous scattering. Experiments have been 
conducted to measure Stee the lence of 
decay time associated with scattering and the long 
term development of this interfacial phenomenon. 

Scattering does not occur in the liquid phase under 
given supercooling and temperature t if the 
interface is absent. Substances which can disrupt 
interfacial ice growth have been selected by de- 
tailed investigations of their ice growth inhibition 
capabilities. A model postulating that this phe- 
nomenon is related to the gro’ and dissipation 
of spontaneous surface defects has been explored. 
(Author’s abstract) 





SEQUENTIAL SAMPLING OF SNOW IN A 
RURAL AREA, EXPERIMENTATION AND 
en OF THE ACIDIFYING 
Layee 7 Univ. (France). Lab. de Physico-Chimie de 
For primary bibliographic entry see Field 5B. 
W88-02409 


MICROWAVE REMOTE SENSING OF SNOW- 
PACK PROPERTIES: POTENTIAL AND LIMI- 
TATIONS, 

Northern Forest Research Centre, Edmonton (Al- 


berta). 
For primary bibliographic entry see Field 7B. 
W88-02438 


IN SITU STUDIES AND EXPERIMENTS OF 
THE ECOTOXICOLOGY OF FOUR METALS 
(CD, PB, CU, ZN) ON ALGAE AND GRAZING 
MOLLUSKS (GASTROPODA) (ETUDES IN 
SITU ET ‘ALES DE L’ECOTOXI- 


EXPERIMENT. 
COLOGIE DE QUATRE METAUX (CD, PB, CU, 
ZN) CHEZ DES ALGUES ET DES MOLLUS- 
QUES GASTEROPODES BROUTEURS), . 
Nantes Univ. (France). Centre de Dosage des Ele- 


ments Traces. 
For primary bibliographic entry see Field 5C. 
W88-02476 


BEHAVIOR OF HYDROPHOBIC, ORGANIC 
IN DIFFERENT KARST 


INT. 
JURING THE MELTING OF 
Bayreuth U Univ. (Germany, F.R.). Lehrstuhl fuer 
For primary bibliographic entry see Field SB. 
W88-02480 


2D. Evaporation and Transpiration 


INFLUENCE OF RAINFALL DISTRIBUTION 


Research WRERAQ, Vol. 23, 
No. 8, p 1645-1656, Peery 1987. 8 fig, 3 tab, 31 
ref, dey,2 Commission of the European Commu- 
nities Contract CL108-UK(H). 


Descriptors: *Evapotranspiration, *Rainfall distri- 

bution, nama a *Model — coe 

trees, orest hydro Canopy, ydrologic 

budget, Mathematical equations, Radiation, Sur- 

face water, ‘vaporation rate, Water 
yield, Precipitation, all intensity. 


A multilayer canopy model is used to simulate the 
water balance of a pine forest. The role of advect- 


pe ‘oduced. The surface water balance of temperate 
lorested areas is not necessarily dominated by eva- 
potranspiration in conditions of high radiation re- 
ceipt. Interception loss is greater where the rainfall 
regime consists of shorter events, since long-dura- 
tion storms tend to fully saturate the canopy. The 
achievement of the potential evaporation rate and 
the onset of ¢ then combine to limit inter- 
ception loss totals. result is important in con- 
sidering the possible effect of climatic change on 
water resources. Catchment yield may be as sensi- 
tive to the temporal distribution of rainfall as to 
seasonal or annual totals. (Author’s abstract) 
W88-01696 


ALPHA, BETA, GAMMA OF EVAPORATION 
FROM SALINE WATER BOD 

Woodward-Clyde Consultants, Walnut Creek, CA. 
A. M. Salhotra, E. E. Adams, and D. R. F. 


Harleman. 
Water Resources Research WRERAQ, Vol. 23, 
= 9, p 1769-1774, September 1987. 2 fig, 5 tab, 11 


Descriptors: : *Evaporation, *Saline water, *Saline 
lakes, *Lake evaporation, *Model studies, Ev: 
ration rate, Vapor pressure, Surface water, Si 
water Mathematical 


matical equations, Dead Sea, Evaporation pans, 
Mediterranean Sea, Salinity. 

Evaporation from a saline body is less than that 
trom s freshweter body becuse of two factors: a a 


are presented and compared with results from the 
analyses of the evaporation pan data. (Author’s 


) 
W88-01917 


ENTROPY "Gapen). Dept. IN —_ = 

Osaka Univ. es ale 

ak yo bibliographic al see sce Field 2H. 
8 


USING CROP YIELD AND EVAPOTRANSPIR- 
ATION RELATIONS FOR REGIONAL WATER 
REQUIREMENT ESTIMATI 

Florida Univ., Gainesville. Dee of Agricultural 
SF Shih.” 


Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 435-442, June 1987. 2 fig, 5 tab, 23 ref. 


Descriptors: *Model studies, *Biomass, ana 


W88-02382 
2E. Streamflow and Runoff 


FEASIBILITY OF ASSIGNING A PROBABILI- 
TY TO THE PROBABLE MAXIMUM FLOOD. 
Interagency Advisory Committee on Water Data, 
Reston, VA. Hydrolos Subcommittee. 

1986. 79 p, 2 fig, 74 ref, 4 append. 


Descriptors: *Probable maximum precipitation, 
*Flood forecasting, *Probable maximum flood, 
*Data interpretation, *Precipitation, Flooding, 
*Statistical analysis, Probabilistic process, Paleohy- 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


drology, Floods, Bayesian methods, Flood fre- 
quency. 


A Work Group was formed in mid-1984 by the 
Hydrology Subcommittee of the Interagency Ad- 
visory ittee on Water Data to investigate 
two specific questions: Is it within the state of the 
art to calculate the probability of the probable 
maximum flood (PMF) within definable confi- 


Work — conducted a survey of over 230 
papers and reports from both technical journals 
and project reports of engineering studies pertain- 
ing to the broad topic of large flood events. The 
statistical literature and this study emphasize the 
peak discharge of floods, however, volume and 
duration estimates are sometimes of interest, and 
the same considerations that prevent assessment of 
the accuracy of peak flow frequency estimates also 
apply to volume and duration estimates. The meth- 
ods found in the literature were separated into five 
se (1) extrapolation of a freq requency curve 


ity 
of the PMF as based on a review of the literature 
are summarized as follows: (1) It is not within the 
state of the art to calculate the probability of PMF- 
scale floods within definable confidence or error 
bounds; Q There is no definable point on the 
scale at which it becomes impossible to 
define error bounds on flood magnitude and proba- 
bility estimates. Rather, an analysis displays a grad- 
ual transition from common place events, whose 
estimation errors can be defined by statistical 
random-sampling theory, to unprecedented events, 
whose errors cannot be defined. Many profession- 
als believe this transition begins at recurrence in- 
tervals of about twice the record length and is 
complete by recurrence intervals in the general 
area of about 1000 years. The Work Group finds 
on reason to contradict these general perceptions. 
(Lantz-PTT) 
W88-01612 


ST. MARYS RIVER, MICHIGAN: AN ECOLOG- 
ICAL PROFILE, 

National Wetlands Research Center, Slidell, LA. 
W. G. Duffy, T. R. Batterson, and C. D. McNabb. 
Biological Report 85(7.10), Mary 1987. 138 p, 71 
fig, 57 tab, 220 ref. 


Descriptors: *St. Marys River, *Michigan, *Ecolo- 
a Rivers, Physical oe ecko Chemical proper- 
Ecosystems, Food chains. 


St. Marys River, the single outlet from Lake Supe- 
rior, flows between Michigan and Ontario and has 
formed the International Border between the 
United States and Canada since 1783. Although the 
riverbed and a major rapids system have been 
modified to accommodate commercial navigation 
and for hydroelectric generation, the St. Marys 
River retains more of its biological and physico- 
chemical integrity than any other Laurentian 
Great Lakes connecting channel. This oligotrophic 
lake’s cold, well-oxygenated water contributes > 
90% of the river’s annual flow and has a major 
influence on the evolution of its biological commu- 
nities. This monograph reviews the published and 
unpublished ecological information available for 
the St. Marys River. The authors begin by review- 
ing the geologic history, human exploration, and 
settlement of the region, then proceed to a descrip- 
tion of the physical and chemical characteristics of 
the river. The third chapter describes the biologi- 
cal communities presently inhabiting the river. A 
fourth chapter synthesizes ecological relationships 
within the river, emphasizing detrital food webs 
and trophic interactions. In the final chapter, an- 
thropogenic influences on the river ecosystem are 
reviewed and various natural resource manage- 
ment strategies suggested. (Author’s abstract) 
W88-01660 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


RESPONSE TO AN EXOTIC HABITAT BY 
ARID RIPARIAN BREEDING BIRDS ALONG 
AN ELEVATIONAL GRADIENT, 

Arizona State Univ., Tempe. Center for Environ- 
mental Studies. 

W. C. Hunter. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87-202032, 
poacher, ~~ ny Sk 91 p 7 fig. 11 tab, 48 ref, 5 

io. 5- 


-32-16680. 
Ss: eres, “realli Wirde, waters, 


“Areas, hed 
River, "duecies aun Rin vegetation, 
Trees, Ecological distribution, 
Differences in bird species occurrence in salt cedar 
(Tamarix chinensis) habitats have been noted 
among southwestern rivers in previous studies. 
Four study areas were established along the Gila 
River from Yuma to Safford, Arizona to further 
delineate any existing trends in bird use of salt 
cedar. Salt cedar, otidingh) (Po bis) away fremon- 
(Prosop “plondu ) pac : 
losa Kee were surveyed to 
determine bird-habitat relationships at each study 
area. Total numbers of species and individuals 
(with only 10% doves considered) were similar for 
all salt cedar stands. However, species composition 
differed greatly in their respective numbers at each 
salt cedar stand. Generally, midsummer 


obligated to riparian habitats increased 
ate thiol: in. akin Sane seceinene 
to high elevation). Conversely, most permanent 
resident species breeding during spring and early 
summer decreased their use of salt cedar from west 
to east. Bird groups most clearly demonstrating 
this trend were: (1) riparian — migratory, 
midsummer breeders 2 


facultative, 
permanent residents from Gnectt tats. (Author’s 
abstract 
W88-01668 


ESTIMATING THE UPPER TAIL OF FLOOD 
en egy ad DISTRIBUTIONS, 

Interstate Commission on the. Potomac River 
Basin, Rockville, MD. 
J. A. Smith. 
Water Resources Ri h WRERAQ, Vol. 23, 
No. 8, p 1657-1666, "fala 1987. 3 fig, 3 tab, 25 
ref, append. 


. 


Descriptors: *Flood frequency, *Flood recurrence 
interval, *Seasonal distribution, *Annual distribu- 


cedures proposed differ from standard proced 
in that only the largest 10-20% of flood peaks are 
explicitly used to estimate flood quantiles. Quantile 
estimation procedures are developed for both 
annual and seasonal flood frequency distribu- 
tions. underlying model of flood peaks is a 
marked point process (T sub j super i, Z sub j super 
i), where T sub j represents time of occurrence of 
Sete dois ots Sad ee 
super i represents magni of the 
Results from the extreme value theory are used to 
parameterize the upper tail of flood peak distribu- 
tions. Quantile estimation procedures are applied to 
the 92-year record of flood peaks from the Poto- 
mac River. Results suggest that Potomac flood 
peaks are bounded above. The estimated upper 
bound is only 20% larger than the flood of record. 
— abstract) 

W88-01697 


GENERALIZED KINEMATIC CATCHMENT 
MODEL, 


Newcastle Univ. (Australia). Dept. of Civil Engi- 


neering. 

W. G. Field, and B. J. Williams. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1693-1696, August 1987. 2 fig, 10 ref. 
Descriptors: *Catchment areas, *Channels, *Kine- 
matic wave theory, *Rainfall-runoff relationships, 
*Model studies, *Subcatchment networks, Mathe- 


matical studies, Mathematical equations, Rainfall, 
Water storage, Mathematical models, Finite differ- 
ence methods, Flood forecasting, Hydraulic 
models. 


A proposed runoff model requires the division of 
the catchment into a (branched) network of sub- 
catchments or reservoirs. Rainfall on these ele- 
ments of the model is distributed to a surface ora 
edgar” si — which, in turn, at aes 
rovides inflow into the channel network. 

The" iows in the channels are simulated by a 
kinematic wave equation which is solved using an 
implicit finite difference scheme. Typical parame- 
ter estimates for catchments of varying sizes are 
presented. The model is considered to have 

ticular potential for flood forecasting as w 

being a useful adjunct to design. (Author’s wo 


stract) 
W88-01702 


PALEODISCHARGE OF THE LATE PLEISTO- 
CENE BONNEVILLE ,» SNAKE RIVER, 
IDAHO, COMPUTED FROM NEW EVIDENCE, 
Geological Survey, Denver, CO. 
arrett, and H. E. Malde. 

Geologi Society of America Bulletin BUGMA, 
Vol , No. 1, p 127-134, July 1987. 7 fig, 1 tab, 27 
ref. 


Descriptors: *Paleohydrology, *Historic floods, 
*Data interpretation, *Computer models, *Lake 
Bonneville, *Snake River, *Idaho, Erosion, Flood 
peak, Floods, Mannings equation, Hydraulic 
models, Model studies. 


The Bonneville Flood resulted from fer age a 
outflow from Pleistocene Lake Bonneville 
15,000 yr ago, when the lake overtopped its rim at 
Red Rock Pass in southeastern Idaho and dis- 
charged a vast volume of water down the Snake 
River. Revised estimates of the paleodischarge, 
volume; and duration of the Bonneville Flood are, 
base G8 mew Gener pe neon tae ap ere 
es of the amount of lowering of Lake 
idence for the revised height of the 
flood is derived from the altitude of erosional 
features and flood deposits at the head of a con- 
stricted reach of the Snake River Canyon at the 
mouth of Sinker Creek, and from the altitudes of 
flood di a several places about 53 km up- 
stream. the step-backwater method, it is 
estimated thes peak discharge for the Bonneville 
Flood through the constricted reach was from 
793,000 to 1,020 000 cu m/s and most likely was 
935,000 cu m/s. This discharge is 2.2 times the 
discharge previously reported and is the second 
largest flood known to have occurred in the world. 
At this rate of discharge, the shear stress for the 
flood would have been 2,500 N/sq m, and the unit 
stream power would have been 5, 000 N/m/s, as 
with vetoes of 609 0 Wass 098 12 N/ 
m/s for recent floods on the 
Amazon. Shey resend eels arte eee ot 
Bonneville show that the volume of water 
released was 4,700 cu km, or about 3 times greater 
than the volume previously inferred. Although this 
volume indicates a flood duration of 8 weeks at 
constant peak discharge, an accurate estimate of 
the duration would require dam-break modeling at 
Red Rock Pass. From a dam-break model, flood 
hydrographs at Red Rock Pass and the hydraulics 
of the flood wave along the Snake River could be 
computed. (Author’s abstract) 
W88-01808 


TRANSFORMATION OF LAKE ZOOPLANK- 
TON IN 


ve Nauk SSSR, Leningrad. Zoologiches- 


Br on bibliographic entry see Field 2H. 


TWO SIMPLE MODELS FOR ESTIMATING 
DAILY MEAN WATER TEMPERATURES AND 
DIEL VARIATIONS IN A DANISH LOW GRA- 
DIENT 


W88-01830 


ARE SNAILS IMPORTANT COMPETITORS IN 
STREAM ECOSYSTEMS, 
— Univ., Logan. Dept. of Fisheries and 


For primary bibliographic entry see Field 2H. 
W88-01831 


SUBTIDAL VOLUME EXCHANGE THROUGH 
THE CHESAPEAKE AND DELAWARE CANAL, 
Delaware Univ., Newark. Coll. of Marine Studies. 
For primary bibliographic entry see Field 2L. 
W88-01858 


BIOLOGY OF STREAMS AS PART OF AMA- 
ZONIAN FOREST ECOLOGY, 

Instituto Nacional de Pesquisas da Amazonia, 
Manaus (Brazil). 


Experientia EXPEAM, Vol. 43, No. 7 Pp 279-287, 


Descriptors: *Amazon River basin, *Streams, 
*Ecosystems, *Forests, Nutrients, Litter, Aquatic 
animals, Food chains, Invertebrates, Acidic waters, 
Humic matter. 


Data on long term research on the ecology of 
Central Amazonian forest streams reveal the fol- 
lowing basic features: (1) the essential input of 
nutrients into these waters consists of forest litter 
and of the fungi that decompose this litter. Conse- 
quently, the bulk of the fauna is concentrated in 
accumulations of submerged litter; (2) nutrients 
released by the decomposition of this litter do not 
spe ee. Sot Sree eee, but are tied 
p throughout in the food web of the aquatic 
} As (3) this food web is poets — due to 
the absence of food 


yjor chan- 
nels of energy aoe ag One of the prodeny ‘foods for 
invertebrate predators consists of chironomid 
larvae; (4) the degree of acidity and/or the content 
of dissolved humic substances (more or less black 
water) has a marked effect on the density and to a 
lesser extent on the species ore, the inverte- 
brate fauna, black waters being richer in both; and 
(5) the annual inundations of the forest in the 
middle and lower courses of the smaller rivers lead 
to drastic periodic changes of animal densities, and 
in some cases to annual ity of breeding, as 
exemplified by a three-year study oy shrimp 
lations in the river ‘Tarumazinho’. (Lantz PTT) 
W88-01888 


STABILIZED AERATION ON CHUTES, 
For primary bibliographic entry see Field 8B. 
W88-01907 


TURBULENCE INTENSITY IN TRANSITION 
SECTIONS OF POOLS IN TRAPEZOIDAL 


CANALS, 
For primary bibliographic entry see Field 8B. 
W88-01908 


PREDICTION OF WIND WAVE CHARACTER- 
ISTICS IN LARGE CANALS, 

For primary bibliographic entry see Field 8B. 
W88-01910 


STOCHASTIC MODEL FOR THE LONG-TERM 
TRANSPORT OF STORED SEDIMENT IN A 
RIVER CHANNEL, 

Western Washington Univ., Bellingham. Dept. of 
Geology. 

For primary bibliographic entry see Field 2J. 
W88-01913 


USE OF CURRENT METERS FOR CONTINU- 
OQUS MEASUREMENT OF FLOWS IN LARGE 


Nati 1 





oe Silkeborg (Denmark). Fresh 
For primary bibliographic entry see Field 2H. 


Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 





a A. Derecki, and F. H. Quinn. 
ater Resources Research WRERAQ, Vol. 23, 
Nes, 9, p 1751-1756, September 1987. She 5 ref. 


Descriptors: *River flow, *Current meters, *Con- 
tinuous flow measurement, *Flow measurement, 
*St. Clair River, *Detroit River, *Measuring in- 
struments, *Current meters, *Ice cover, Ice, Ice 
jams, Great Lakes, Continuous flow, Electromag- 
netic current meters, Acoustic Doppler current 
a, Simulation, Velocity distribution, Water 


Flows in the unregulated Great Lakes connecting 
channels, the St. Clair and Detroit Rivers, are 
normally determined using mathematical ood 
models with calibration based on periodic dis- 
pe lg seer sarge eps Sue water 
 nomncatayy On ete lows nor- 
mally exhi accuracy during a 
per, Dt may eo age cor dng wit 
a with extensive ice cover. The 
iver is particularly prone to ice jams 
cause of practically ested ioe tee soppy pro 
vided by Lake Huron and an extensive river 
that retards the of these ice flows. The 
experimental results of continuous flow measure- 
ments using ic (EM) current meters 
and an acoustic ler current (ADCP) 
meter are for the 1983-1985 period. A 
Anail 1904°end ps the St. Clair River occurred in 
ter nehaalpamenene far “hero 
for testing the current meter program. Verification 
of current meter results was provided by flows 
transferred from the Detroit River, which was ice- 


y exponential (logarithmic) 
vertical distribution of velocities. Results indicate 
that accurate estimates of mean river flows can be 
obtained with a single well-placed current meter. 
However, the EM current meters are direct con 
tact sagls-olet seusots that are sbthcind by. fies 
ice during winter of the year. The ADCP meter is 
a remote sensor of velocities in the overhead water 
column and is not affected by the frazil ice and 
wa 7 ig (Author’s abstract) 


MATHEMATICAL MODEL FOR UNSTEADY 
SUPERCRITICAL FLOW ON A MOBILE 
SANDY i 

Menico City. In ro tn ee 

lexico City. Inst. 

& Aparicio, and M. Berezowsky. 

Hydrological Sciences Seqenil HSJODN, Vol. 32, 
No. 3, 313-327, September 1987. 10 fig, 11 ref, 


Descriptors: *Mathematical models, *S: 

flow, *Sediment transport, *River beds, sb an 
files, River flow, Simulation analysis, Flow. vel 

ty, Mathematical studies, Model studies. 


ee flow with sediment transport is 

- common phenomenon in steep rivers. This kind of 
iow ts features not present in rivers flowing 
in subcritical conditions. "The development of a 
mathematical antieh to heedetbrpepactediaclh tae 
with sediment transport in sandy rivers is de- 
scribed. Due to the complexity of unsteady super- 
critical flow, it is necessary to make some assump- 
tions to describe its physical behavior without un- 
reasonable mathema' 


ee ee an urposes; 
(3) vertical accelerations are negligible; i (4) resist. resist- 
ance to flow effects due to bed and wall ro 
can be computed with steady flow formulae; (5) 
the Froude number at every cross section remains 
aor goeeeer en eneys 08 woe toed pes 
negligible effect on bottom channel variations as 
compared to bed load. The model is based on a 
numerical scheme for the integral version of the 
full governing equations and takes into account 
bottom configurations. (Lantz-PTT) 
W88-01963 


ANNUAL LOW FLOWS GENERATED BY 
MIXED PROCESSES, 


Florida Univ., Gainesville. Dept. of Geography. 
P. R. Waylen, and M. K. Woo. 

Hydrological Sciences Journal HSJODN, Vol. 32, 
No. 3, 371-383, September 1987. 9 fig, 1 tab, 10 ref. 


bas carey *River flow, *Low flows, *Mathe- 

ical studies, *Annual runoff, Ontario, Hydro- 

ped properties, Seasonal variation, Gumbel distri- 
tion. 


In areas where the annual low flow series is gener- 
ated by more than one distinct hydrological proc- 


long periods 

end of winter or early spring (spring low flows), or 
high evaporation in ae es eer 
on fom Use of the compounded Gumbe! 


deviation of the low flows. (Author’s 
abstract) 
W88-01967 


SHORT-RANGE RUNOFF FORECASTING 
FOR THE RIVER RHINE AT RHEINFELDEN: 
EXPERIENCES AND PRESENT PROBLEMS, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Geographisches Inst. 

H. Lang, H. Jensen, and D. Grebner. 

Hydrological Sciences Journal HSJODN, Vol. 32, 
No. 3, p 385-397, September 1987. 6 fig, 8 ref. 


Descriptors: *Runoff, *Forecasting, *Rhine River, 
Mathematical a Rainfall-runoff relationships, 
Hydrologic models, Quantitative analysis, Flood 
forecasting, Snow melt, Hydrologic budget. 


The discharge of the Rhine upstream of Basel has 
been subject to forecasting at the Swiss Federal 
Institute of Technology, Zurich, for more than 20 


MICROBIAL POLLUTION OF THE BLUE 
AND WHITE NILES AT UM, 
Khartoum Univ. (Sudan). Faculty of Agriculture. 
For primary bibliographic entry see Field 5A. 
W88-02023 


EVALUATION -_ THE FLUID DYNAMIC 
PROPERTIES OF MUD FLOWS ON MOUNT 
ST HELENS, 

Montana State Univ., Bozeman. Dept. of Civil 
Engineering and Engineering Mechanics. 

For primary bibliographic entry see Field 2J. 
W88-02270 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


VERTICAL, HORIZONTAL, AND DIEL DIS- 
TRIBUTION OF INVERTEBRATE DRIFT IN 
THE LOWER MISSISSIPPI RIVER, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 2H. 
W88-02278 


TWO-EQUATION MODEL FOR CONTAMI- 
NANT DISPERSION IN NATURAL STREAMS, 
Cambridge Univ. (England). Dept. of Applied 
Mathematics and Theoretical Physics. 

For primary bibliographic entry see Field 5B. 
W88-02328 


EFFECT OF HYDROLOGICAL FACTORS ON 
TRACE METAL CONTAMINATION IN THE 
RIVER TAWE, SOUTH WALES, 

University Coll. of Swansea (Wales). Dept. of Ge- 


ography. : 
For primary bibliographic entry see Field 5B. 
W88-02334 


PCB POLLUTION BEHAVIOUR IN THE 
RIVER SEINE, 


Paris-6 Univ. (France). Inst. d’Hydrologie et de 
Climato! 


For primary bibliographic entry see Field 5B. 
W88-02341 


NEW STUDIES OF URBAN FLOOD FRE- 

QUENCY IN THE SOUTHEASTERN UNITED 

STATES, 

— Survey, Atlanta, GA. Water Resources 
iv. 


For primary bibliographic entry see Field 4C. 
W88-02352 


SIMULATION OF FLOOD HYDROGRAPHS 
FOR GEORGIA STREAMS, 

Geological Survey, Doraville, GA. Water Re- 
sources Div. 

E. J. Inman, and J. T. Armbruster. 

Transportation Research Record TRREDM, No. 
1073, p 15-23, 1986. 6 fig, 4 tab, 9 ref. 


Descriptors: *Flood hydrographs, *Discharge hy- 
drographs, *Georgia, *Design flow, *Design 
floods, *Flow rates, *Streams, Simulation, Equa- 
tions, Regression analysis, Drainage systems, 
Model studies. 


Flood hydrographs are needed for the design of 
many highway drainage structures and embank- 
ments. A method for simulating these flood hydro- 
graphs at urban and rural ener sites in Geor- 
gia is presented. The O’Donnell method was used 
to compute unit hydro = ye from 355 flood 
events from 80 station. average unit hydro- 
faving were transformed to unit hydrographs 
durations of one-fourth, one-third, one-half, 
fourths lag time and then reduced to 
imendiosions terms by dividing Yoo tine by lag 
time and the discharge by peak discharge. Hydro- 
graphs were simulated for these 355 flood events 
phn Baar 8: heer py Rpt phe en 
of the observed Nae cme at 50 and 75 
of peak flow. The dimensionless hydrograph based 
on one-half lag-time duration provided the best fit 
of the observed data. Multiple-regression analysis 
was used to define relations between lag time and 
certain physical basin characteristics, of which 
drainage area and slope were significant for the 
rural equations, with impervious area being added 
for the Atlanta urban equation. A wrt reom S- can 
be simulated from the dimensionless hydrograph, 
peak discharge of a specific recurrence interval, 
and lag time obtained from regression equations 
for any site of less than 500/sq mi, the U. S. 
Geological Survey computer model CONROUT 
can be used. CONROUT produces a simulated 
outflow discharge hydrograph with a dis- 
charge of a specific recurrence interval. diffu- 
sion analogy routing method with single lineariza- 
tion was used in this study. (Author’s abstract) 
W88-02353 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


EFFECT OF MAIN-CHANNEL ORIENTATION 
ON FLOOD PEAKS FOR STREAMS IN OHIO, 
Ohio Dept. of Transportation, Columbus. 
J. O. Hurd. 

ransportation Research Record TRREDM, No. 
1073, p 24-27, 1986. 4 fig, 22 ref. 


Descriptors: *Floods, *Flood peak, *Streams, 
*Drai basins, *Ohio, *Rainfall- 

runoff _ relationships, My tee owes | Storm 

runoff, Runoff, Equations, Regression analysis. 


Flood data from 205 unregulated rural drainage 
basins ranging in size from 0.012 to 5,993/sq mi 
were analyzed to determine whether main-channel 
orientation had any effect on flood peaks. No 
significant effect on flood peaks was found for 

rural streams in Ohio except for steep 
basins (main-channel slope > approximately 1 per- 
cent) that flow in nearly the same direction as the 


sto’ it ( <20-degree devi- 
Csioa). ‘Ther busine in gensral prodeoe, highe 


flood than those predicted by the U.S. 

loa Survey regional regression equations for 
io. (Author’s abstract) 

W88-02354 


EVALUATION OF ALTERNATIVE HYDRO- 
GRAPH METHODS FOR HYDRAULIC 
DESIGN, 


GKY and Associates, Inc., Springfield, VA. 
For primary bibliographic entry see Field 7C. 


ee Univ. of ‘Science (Japan). Faculty of Phar- 
tical Sciences. 


For primary bibliographic entry see Field 5B. 
W88-02362 


HYDROLOGIC SIMULATION OF THE BRAN- 
YWINE BASIN, 


National Chunghsing Univ., Taichung (Taiwan). 
Graduate Inst. of Urban Planning. 

.-L. Huang, and J. D. Keenan. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 403-421, June 1987. 10 fig, 3 tab, 23 ref. 


Descriptors: *Model studies, *Hydrology, *Simu- 
i *Brandywine Basin, Watersheds, Spatial 
variation, Rainfall, Land use, Planning, Policy 


A deterministic hydrologic model, encompassing 
the hydrologic regime and all water uses, is devel- 
i i hydrologic relation- 


The output of the model is the response 

ydrologic system to various inputs such as 

itati use characteristics and policy 

modeling effort is licable to 

similar to the Brandywine in size, 

once the model is developed and validated, 

be applied continuously in the management 

— g of water resources such as predicting 

the hydrologic effects of proposed projects and 

simulating hydrologic information. (Author's ab- 
stract 


W88-02380 


IENERALIZED WATERSHED LOADING 
FUNCTIONS FOR STREAM FLOW NUTRI- 


New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


For primary bibliographic entry see Field 5B. 
W88-02386 


DESIGN 
SYSTEMS 


OF DUAL-PURPOSE DETENTION 
USING DYNAMIC PROGRAM- 


MING, 
Kentucky Univ., Lexington. Dept. of Civil Engi- 


neering. , , . 
For primary bibliographic entry see Field 4A. 
W88-02413 


DIMENSIONLESS SOLUTION OF LAG TIME 
FOR DIVERGING SURFACE, 

Technical Univ. of Istanbul (Turkey). Dept. of 
Civil Engineering. 

For roy bibliographic entry see Field 2A. 
W88-0244 


2F. Groundwater 


DISCUSSION 
TORING, 
Environmental Data, Inc., Grand 
For primary bibliographic entry see 
W88-01518 


OF GROUNDWATER MONI- 


ids, MI. 
field 7A. 


LAND DISPOSAL EFFECTS ON GROUND- 
WATER, 

Michigan Dept. of Public Health, Lansing. Bureau 
of Eaee vironmental Occupational Health. 

For primary bibliographic entry see Field 5C. 
W88-01519 


MINE WATER. 
International Mine Water Association. 


For primary bibliographic entry see Field 4B. 
W88-01554 


EFFECT OF GROUNDWATER RE-ESTAB- 
LISHMENT ON THE SETTLEMENT OF 
OPENCAST MINE BACKFILLS IN THE 
UNITED KINGDOM, 

Nottingham Univ. (England). Dept. of Mining En- 


— 
‘or primary bibliographic entry see Field 4B. 
W88-01571 


ASSESSING IMPACT OF SURFACE MINING 
ON RECHARGE, 

New Mexico Bureau of Mines and Mineral Re- 
sources, Socorro. 

For primary bibliographic entry see Field 4C. 
W88-01573 


REBUILDING OF ORIGINAL WATER BAL- 
ANCE IN KARSTIC RESERVOIRS, 
Central Inst. for Mining Development, Budapest 


(Hungary). : 
For primary bibliographic entry see Field 4B. 
W88-01574 


GEOPHYSICAL PROSPECTING FOR MINED 
AREAS IDENTIFICATION. ‘SAN JOSE’ MINE 
CASE HISTORY (CACERES - SPAIN), 

Compania General de Sondeos S.A., Madrid 
- ag, RIES Poh : 

For primary bibliographic entry see Field 4B. 
W88-01582 


PROBLEMS OF MUD SOLID INTRUSIONS 
INTO MINING PITS, 

Institute of Geology and Exploration, Xian 
(China). 

For primary bibliographic entry see Field 8D. 
W88-01584 


HOT WATER SEEPAGE INTO SHALLOW 

COAL MINES OF MANUGURU COALBELT, 

GODAVARI VALLEY COALFIELD ANDHRA 

PRADESH, IND! 

. eni Collieries Co, Ltd., ae (India). 
ph “Loree G. Mattaiah, and 


tap 
IN: Mi Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 


979-989, 4 fig, 2 tab, 7 ref. 


Descriptors: *Seepage, *Thermal Be *Coal 
mines, *Groundwater dwat 
management, *Geohydrology, SMine drainage, 
*India, Igneous rocks, Water temperature, 
Aquifers. 





Occurrence of hot water in shallow coal mines of 
Gatat ieee scdhie cao eae 
us activity, occurs in India. A 
coaber: a and cold springs are located in and 
around this coalbelt in fault zones. This anomalous 
thermal gradient is possibly due to the spatial redis- 
tribution of heat by convection in groundwater 
flowing —- high permeability conduits in the 
basement rocks extending into the overlying lower 
Gondwana sediments. It is estimated that the ther- 
mal reservoir temperature is around 150C. It is 
likely that the thermal waters emerge onto the 
surface after the circulation of meteoric water, 
mainly through Archaean gneisses which are the 
basement rocks, up to depths of about 5 km. The 
waters both in the shallow and deep aquifer sys- 
tems have a high fluoride and silica content. De- 
tailed geophysical surveys and geohydrological 


operations. re Panay a frit Damp 
may be utilized for thermal power generation 
irrigation. (See also W88-01554) (Lantz-PTT) 
W88-01585 


HYDROGEOLOGICAL INVESTIGATIONS IN 
MINING (WITH REFERENCE TO USSR EXPE- 


Leningrad Mining Inst. (USSR). 
For primary bibliographic entry see Field 4B. 
W88-01586 


ISSUES OF AQUIFER LEAKAGE IN IN-SITU 
URANIUM MINING. 


Canonie Engineers, inc, Denver, CO. 
R. S. Popielak, and J. Siegel. 
IN: Mine Water, Proceedings of the Second Inter- 


national Ser gg Volume 2, September 1985. p 
1003-1014, 6 fig, 


Descriptors: *Aquifers, *Mine drainage, *Ground- 
water movement, *Uranium mines, Geohydrology, 
Permeability, Leakage, Aquifers, Simulation analy- 
sis. 


Regulatory agencies require operators of uranium 
in-situ solution mines to demonstrate that there is 
adequate hydraulic aefinenahe of the ore zone 
aquifer by upper aed lower strata of low perme- 
ability. The purpose of the regulation is to prevent 
the migration of potentially hazardous solutions 
out of the ore zone aquifer or to assure its subse- 
quent return should it penetrate the confinement. 
In most cases, the ore zone is not totally confined. 
There is some leakage or hydraulic communication 
between the ore zone aquifer and its confining 
beds. The potential for leakage does not necessari- 
ly mean that mining is environmentally hazardous. 
Generally, leakage tends to lower the. intensity of 
the pressure field between injection wells and the 
production well, causing solution travel distances 
and times to be greater. However, natural features 
of the production aquifer usually alleviate this situ- 
ation. These features include the limited vertical 
ee aie bern a 
fer and stratification of the production aquifer. 
impact of leakage can further be reduced by the 
design of the operational features such as well 
spacing, pumping and injection rates, and partial 
screening of wells. The simulated effect of leakage 
on a hypothetical in-situ leach operation with three 
different magnitudes of confinement leakage is 
demonstrated. A fourth case examines the effects 
of stratification of the ore zone aquifer upon the 
flow pattern and leachate travel times. (See also 
W88-01554) (Author’s abstract) 

W88-01587 





INFLUENCE OF MINING ON THE GROUND- 
WATER MINERALIZATION IN THE UPPER 
SILESIAN COAL BASIN, 

a ee Upper 


Fencoors ates ony lliograghic entry see Field 4C. 
W88-01588 


STUDY OF FORMATION OF FISSURE-KARST 

WATER INFLOWS INTO MINE WORKINGS, 

Vsesoyuznyi | ee oe Inst. Gi- 
Inzhenerdoi 


Os Geolo; M 
© ~ gil, Moscow 


V. Sokulina. 
IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
1039-1044, 3 ref. 








Volume 2, September 1985. 
10 tab, 4 ref. 


Descriptors: *Geo! *Geochemistry, 
Pram Zinc, Mines Scan studies, Geological 
studies, Iron, Groundwater movement, Springs. 


1045-1056, 2 


in Nemur, Belgium was ex- 
ut 1949 for Fe, Pb: and<Zn, The ore 
carbonate 


i h permit 
prospecting guide. ‘ce daa W88-01554) (Author’s 
abstract) 
W88-01591 


GROUND FRACTURES DUE TO LONGWALL 
MINING SUBSID) 
Nottingham Univ. (England). Dept. of Mining En- 


ps Pray bibliographic entry see Field 8E. 


WATER IN MINING AND UNDERGROUND 
WORKS (EL AGUA EN LA MINERIA Y TRA- 


Associacion 
Granada Spay 
ny bibliographic entry see Field 4B. 


FIELD FACILITIES FOR SUBSURFACE 
TRANSPORT 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

RJ. ee ne e Seee 

Envi vision Publication No. 
rng rete 3p 8 tg 3b. DOE Contract 


ement, *Soil 


DOE DEEP PROBE - FIELD EVALUATION 

Department of pens Vathawe DC. Office of 
oO 

feraties oo rpibloeraphic Field 5B. 

‘or entry see 

W88-01607 it 

GROUND WATER QUALITY PROTECTION, 

Oklahoma Univ., Norman. Environmental 


F imary bibliographic Field 5G 
‘or entry see 4 
W88-01655 


EFFECTS OF A BIOMODAL PORE DISTRIBU- 
TION ON MATRIX DIFFUSION IN A FRAC- 
TURED POROUS MEDIUM, 

Sandia National Labs., Albuquerque, NM. Earth 


F mt ee bibliographic Field SB. 
‘or entry see 
W88-01658 


gy 
F a bibliographic Field 5B. 
‘or entry see 
W88-01674 


REGIONAL UNDERPRESSURING IN 
BRINE AQUIFERS, PALO DURO 


DEEP 
BASIN, 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


TEXAS: 1. EFFECTS OF HYDROSTRATI- 
GRAPHY AND TOPOGRAPHY, 
Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 

R. K. Senger, and G. E. Fogg. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1481-1493, August 1987. 11 fig, 42 ref. 


Descriptors: *Aquifers, *Aquifer characteristics, 
*Underpressuring, *Groundwater movement, 
*Saline water, Groundwater, Palo Duro Basin, 
Texas, Ogallala Aquifer, Hydrostratigraphy, To- 
pography y, Mathematical equations, Model studies, 
mulation analysis, Subsurface drainage, Brines, 
Groundwater recharge. 


esources Research WRERAQ, V 
No. 8, p 1494-1504, August 1987. 10 fig, 1 tab, 32 
ref. 


Descriptors: Rong ng = We *Aquifer characteristics, 
nderpressuring, ‘Groundwater 


The evolution of sedimentary basins, involving 
ift, deposition, and erosion causes — 

in basin hydrodynamics and the hydroc'! 
surged ms meee” 


‘exas with the help of a pdt Fens ground 
water flow model employing ti 

boundary conditions and a source term a 

ing erosional unloading. Transient simulations of 

ater flow show that uplift and tilting of 

the basin (10-15 es )) caused a significant 

low rates. Timing of the 


suring (head difference between shallow and deep 
aquifers in excess of 175 m), and changes in the 
groundwater flow pattern, occurred within the last 
1-2 oe as a result of the erosional retreat of the 

Eastern Caprock Escarpment. Modeling also indi- 
cates that erosional unloading associated with the 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


retreat of the Caprock ment was ineffective 

in creating larg ressuring in the 

Deep- Brine a pens Only in the vicinity of 

the escarpment coul and the 

resulting expansion ‘a the underlying aquitard 

create subhydrostatic conditions within the aqui- 
os Gee po W88-01681) (Author’s abstract) 


LABORATORY AND SIMULATION STUDIES 
OF SOLUTE TRANSPORT IN FRACTURE 
NETWORKS, 

Idaho National Engineering Lab., Idaho Falls. 

For primary bibliographic entry see Field 5B. 
W88-01683 


GEOCHEMICAL EVOLUTION OF GROUND- 
WATER IN STRATIFIED-DRIFT AND ARKO- 
SIC BEDROCK AQUIFERS IN NORTH CEN- 
TRAL CONNECTICUT, 

Goon Survey, Albany, NY. Water Resources 


‘ater Resources Research WRERAQ, Vol. 23, 
~ 5 8, p 1531-1545, August 1987. 7 fig, 5 - 31 


—— *Groundwater, *Geochemistry, 
*Aquifers, *Bedrock aquifers, So Chemical 
composition, Groundwater chemistry, Carbon di- 
oxide, Calcite, Chemical analysis, Model studies, 
Connecticut, Kaolinite. 


Groundwaters in both stratified-drift and arkosic 
bedrock aquifers are dilute (dissolved - concen- 
tration less that 300 iter), of = 
chemical composition, evolve along similar 

paths. Calcite’ po potassium feldspar, sodic plagio- 
clase, accessory silicates, and probably pyrite and 
barite are reactants in both aquifer types. Water in 
the stratified-drift aquifers is in chemical equilibri- 
um with kaolinite and generally has reached equi- 
librium with chalcedony, which oom H2Si04 
concentrations. In the bedrock aquifers, — 
forms as a product in the less evolved water, and 
calcium montmorillonite and calcite form as prod- 
ucts in the more highly evolved water. CO2 is a 
major reactant in both types of aquifers, which are 
probably open with respect to CO2. The absolute 
dissolution rates of reactant minerals have a great- 
er effect on groundwater chemistry than do their 
relative abundance. Calcite, a minor constituent, 
contributes to water chemistry eigen more 
See eee Spot separa ers. The greater 
degree of geochemical evolution of water in the 
bedrock aquifers compared to that of water in the 
stratified-drift aquifers is attributed to its longer 
residence time in the bedrock. (Author’s abstract) 
W88-01686 


ANTHROPOGENIC ANOXIFICATION (EU- 
TROPHICATION’) OF THE WATER TABLE 
REGION OF A DEEP PHREATIC AQUIFER, 
Weizmann Inst. of Science, Rehovoth (Israel). 
For primary bioliographic: Fiel 

‘or primary entry see id SB. 
W88-01688 4 


SIMULTANEOUS INVERSION OF HYDRO- 

GEOLOGIC DATA AND THERMAL DATA: 1. 

THEORY AND APPLICATION USING HY- 

DRAULIC HEAD DATA, 

British Columbia Univ., Vancouver. Dept. of Geo- 
ical Sciences. 


logical . 

A. D. Woodbury, L. Smith, and W. S. Dunbar. 
Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1586-1606, August 1987. 15 fig, 8 tab, 48 
ref, 2 append. National Sciences and Engineering 
Research Council of Canada Grant A 8492. 


Descriptors: *Groundwater movement, *Geohy- 
drology, *Model — *Simulation analysis, 
*Data interpretation, Ma‘ 

draulic head, Algorithms, Mathematical equations, 
Mathematical studies, British Columbia, Canada, 
Permeability coefficient, Hydraulic models, 
Groundwater movement. 


One goal in solving the inverse problem in ground- 
water hydrology is to obtain parameter estimates 


for use in a simulation model. A philosophy about 
the inverse was adopted that takes the form of 
constructing a variety of models under bs worn 
norms. Large differences in 

obtained using different norms suggests meso the Po 
bility of an incorrect interpretational 


respect parameters, and 
can be employed to minimize ‘complicated func- 
tionals. The algorithm ee a pons of search 
points in parameter space jut global mini- 
mum of the objective function. Each of these 
points generated data that matches observed values 
within a prescribed tolerance. The centroid of the 
search ts is taken as the best estimate of 
eters. This inverse technique was ae open 8 
sparse, inaccurate hydraulic-head data 
at Downie Slide, British Columbia, Canada, For For 
this cross-sec! problem interpolation of hy- 
draulic head values using tec! was 
peed cwngg bi sheer ve ited as a homo- 
our parameters are 

eimated: .* pore) position of the water 
table and three boundary conditions. Further simu- 
lations using a synthetic data set with assumed 

p Ba to that of Downie Slide show 
that with noise-free data and an adequate spacing 
between measurement points, it is possible to inter- 
polate an unbiased estimate of hydraulic head data 
at all nodes in the equivalent discretized domain. 
When the inverse technique is applied, the hydrau- 
lic conductivity structure is correctly identified. 
The implications for Downie Slide are that in 
order to resolve more than a simple hydraulic 
conductivity structure, accurate field measure- 


spacing between 
measurements and more detailed knowledge of the 
boundary conditions are required. (Author’s ab- 


stract 
W88-01691 


APPROXIMATE SEMIANALYTICAL SOLU- 


AND 
VOLUME OF TRACER peg CHASE FLUID, 
GeoTrans, Inc., Herndon, V. 
For primary bibliographic ll see Field 5B. 
W88-01692 


BACTERIA IN DEEP COASTAL PLAIN SEDI- 
MENTS OF MARYLAND: A _ POSSIBLE 
SOURCE OF CO2 TO GROUNDWATER, 
a, Survey, Columbia, SC. Water Re- 
sources Di 

Hy ome H. Chapelle, 3. L. Zelibor, D. J. Grimes, and L. 
Water Re _ ae Research WRERAQ, Vol. 23, 
= 8, p 1625-1632, August 1987. 5 fig, 2 tab, 23 


Descriptors: *Groundwater, 


Mi 
Organic matter, Aquifers, Microbiological studies, 
Sulfur bacteria. 


Nineteen cores of unconsolidated Coastal Plain 
sediments from depths of 14 to 182 m below land 
pos ty toe yg ae a land, were collected 
and examined for metabolically active bacteria. 
The age of the sediments cored range from Mio- 
cene to Early Cretacecus. Acridine orange direct 
counts of total (viable and nonviable) bacteria in 
— bes tore ranged from 10 to the 8th power 
to 10,000 bacteria/gram o f dry sediment. Direct 
cousins of vale Seon saaph pee, EESMED a 

NS i ae ee it. Three 
and seven 


itic organic material as the primary 
substrate, is a plausible source of CO2 to ground- 
water. However, the possibility that abiotic proc- 
esses also produce CO2 cannot be ruled out. Esti- 
mated rates of CO2 production in the noncalcar- 
eous othy/Upper Patapsco and Lower Pataps- 
co aquifers based on mass balance of dissolved 


ow oni 
to 0.00001 \qmnal/thentgece balanice 
lesions Sugigett thet aquifer generesed CO2'is thects 
heavier isotopically (approximately -10 to +5 per 
mil) than lignite (approximately -24 per mil) 
present in these sediments. This may reflect isotop- 
ic fractionation during methanogenesis and possi- 
bly mor peered mediated processes. (Author’s 
abstract) 


W88-01694 


LABORATORY EVIDENCE OF THE SCALE 
EFFECT IN DISPERSION OF SOLUTES IN 
POROUS MEDIA, 

Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5B. 
W88-01698 


GROUNDWATER FLOW TO A WELL IN A 
rags POROUS MEDIUM: 1. STEADY 
FLO > 


aia oe Sree olhienatles ili 
wijk (Netherlands). " ' ’ 
C 


Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1675-1681, August 1987. 3 fig, 19 ref, 2 
append. 


rs: *Groundwater movement, *Screened 
a SPorous media, he errs nag 
cal studies, Mathematical equations, Steady flow, 
Wells, Well hydraulics, Genoa, Vertical 
flow, Horizontal flow. 


Analytical solutions of steady multiple-aquifer 
problems usually assume the flow of groundwater 
to be essentially horizontal in aquifers and vertical 
in aquitards. These assumptions yield formulae that 
are economical to evaluate. The simplifications, 
pouuiess, need the theoretical check by 
Siang ete Abr ct sroqadwenr io acqeraly 
ly flow of groundwater to a 
screened well in a layered porous medium. Both 
the horizontal and vertical flow components 
taken into account. (See also ecg (Av- 
thor’s abstract) 
W88-01699 


GROUNDWATER FLOW TO A ee © 
LAYERED POR MEDIUM: NON. 
STEADY MULTIPLE-AQUIFER FLOW. 
ituut voor Waterleidingartikelen, Rijs- 
etherlands). 


Research WRERAQ, Vol. 23, 
No. 8, p 1683-1688, August 1987. 3 fig, 1 tab, 7 ref, 
2 append. 


Descriptors: *G d t, *Screened 
wells, *Porous media, ie. Gooksdeslopy, "Mathemati- 
cal study, Mathematical nsteady flow, 
Wells, Well hydraulics,  Geapnavene i, mar 
itards, Elastic storage, Horizontal flow, V: 








flow. 


The generalized integral transform method em- 
ployed in part 1 of this series is extended to solve 
the problem of nonsteady flow to a well in a 
layered porous medium. Distinction is made be- 
tween aquifers, with mainly horizontal flow, and 
—- uitards, with vertical flow. Elastic storage is 
hear tongger grat age edge uitards. 

The number of layers is arbitrary. The 
obtained serves as a check on an ap- 
pe gen — to the same problem that was 
lier. (See also W88-01699) (Author’s 


W88-01700 


COMPARISON OF EARTH RESISTIVITY AND 
ELECTROMAGNETIC SURVEY METHODS, 
Blasland and Bouck Engineering, Syracuse, NY. 
For primary bibliographic entry see Field 7B. 
W88-01713 





MODELING GROUNDWATER FLOW BY 

MEANS OF A HYBRID TRAJECTORY IMAGE, 

BOUNDARY INTEGRAL EQUATION 

METHOD, 

Purdue Univ., Lafayette, IN. Dept. of Earth and 

Atmospheric Sciences. 

J. S. Jean, and D. I. Leap. 

Available from the National Technical Information 

Service, VA 22161, as PB87 217154/ 

AS. Price codes: All Nee bee We Le 

fiche. at a serra W. La- 
hnical Report No. gh Sune 1 = 


fayette, IN, 
5 tab, 57 fig, 30 ref, 6 Ra B08 
23 5 ab St Project USGS Gia74-08. 
Descriptors: *Hydrologic 
er movement, ‘*Trajectory 
Ps siti 


vaslont int coupling. tan valeit sx oi anaes 
points, because both methods are completely inde- 
—- of each other at accounting points (nodes). 


W58-01762 


FROM HOES TO HERBICIDES: AGRICUL- 
TURE AND GROUNDWATER QUALITY, 

Towa State Geological Survey, Iowa City. 

For primary bibliographic entry see Field 5B. 
W88-01882 


COMPARISON OF GEOSTATISTICAL METH- 
. TING TRANSMISSIVITY 


perieure 
Fontainebleau (France). Centre d’Information 


logique. 
S. Ahmed, and G. De henry 
Water Resources Ri h WRERAQ, yf 
pra p 1717-1737, September 1987. 2 fig 7 tab, 


Descriptors: *Model studies, *Statistical methods, 
*Transmissivity, *Aquifers, Groundwater, Specific 
capacity, Mathematical equations, Mathematical 

studies, Kriging, Regression analysis, 
Linear regression, Cokriging. 


ifi : . 
however, possible to use jointly both types of data 
when a estimation used 


W88-01962 


APPLICATION OF INFILTRATION EQUA- 
TIONS TO A CATCHMENT WITH LARGE 
SPATIAL VARIABILITY IN INFILTRATION, 
Lund Univ. (Sweden). Dept. of Water Resources 


For primary bibliographic entry see Field 2A. 
W88-01969 


GROUNDWATER FLOW IN A BOG-FEN COM- 
PLEX, LOST RIVER PEATLAND, NORTHERN 
MINNESOTA, 

Syracuse Univ., NY. Rye be of Geology. 

D. I. Siegel, and P 


Kertaed ot Betsey THCOAD, Vol. 75, No. 3, p 
743-754, September 1987. 7 fig, 22 ref. 


Descriptors: *Groundwater movement, ‘*Peat 
be a *Wetlands, *Fens, *Minnesota, *Surface- 
oe aeont undwater sung ere mg Water 
Hy ion 
coma Acidity, 2 Aquatic plants. 


The pane ae 5 of a spring-fen mound, water 
and raised og in the remote Lost River 





advection of solutes in gr 4 
and pH profiles indicate that acidic 
neutralized below 0.5 m in the peat profile. A small 
change in the volume of groundwater discharge in 

the peatland may therefore be sufficient to neutral- 
ize the acidic waters on the bog surface and great- 
ly affect the vegetation. (Author’s abstract) 
'W88-01982 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


NITROGEN AND WATER BALANCE STUDIES 
IN RELATION TO FARMYARD MANURE 
AND N-FERTILIZER APPLICATIONS TO SRI 
LANKAN LUVISOLS, 

Sri Lanka Univ., Peradeniya. Postgraduate Inst. of 


For primary bibliographic entry see Field 5B. 
'W88-02081 


GROUNDWATER FLOW PATHS AND HY- 
DROGEOCHEMISTR 


Geologische Rundschau, Vol. 76, No. 1, p 265-283, 
1987. 11 fig, 4 tab, 30 ref. 


" ater chemistry, *Geochemistry, 
*Aquifers, *Mineralization, 

i rocks, Methane, Oxygen, 

Carbon dioxide, Groundwater movement, Geohy- 

drology, Switzerland. 


Since 1982, water samples from six boreholes, 1.3 
to 2.5 km deep, from northern Switzerland as weil 
a rock laboratory in the Central Swiss 

ite) have yielded a host of new 
crystalline ground water hydrolo- 

analyses which included 


i crystalline 
les sampled. There is no tritium, little 
. (Author’s abstract) 


ANALYSIS OF PUMPING TESTS IN WELLS 
WITH CAPACITY EFFECT TAKING INTO 
CONSIDERATION THE ENTRANCE WELL 
LOSS (PRISE EN COMPTE DE LA PERTE DE 
CHARGE A L’ENTREE LORS DE L’ETUDE 
DES NAPPES D’EAU SOUTERRAINES PAR 
POMPAGE DANS DES PUITS A EFFET DE 
CAPACITE), 

Montpellier-2 Univ. (France). Lab. d’Hydrogeolo- 
gic. 

Comptes Rendus de l’Academie des Sciences 
(Series 2) CHDCAQ, Vol. 304, No. 11, p 591-596, 
March 1987. 5 fig, 6 ref. 


Descriptors: *Pumping tests, *Data interpretation, 
Pump wells, Well hydraulics, Drawdown, Water 
table. 


The capacity effect which is usually analyzed in 
the case of large diameter wells without entrance 
loss is here considered for wells drilled with high 
loss. (Author’s abstract) 

W88-02099 


TRANSPORT OF ENERGY-RELATED ORGAN- 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W88-02263 


SUBSURFACE FLOW AND TRANSPORT OF 
ORGANIC CHEMICALS: AN ASSESSMENT OF 
CURRENT MODELING CAPABILITY AND 
PRIORITY DIRECTIONS FOR FUTURE RE- 
SEARCH (1987-1995), 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W88-02264 


PROCEEDINGS, SECOND INVESTIGATORS’ 
MEETING -- SAVANNAH RIVER EXPLORA- 
TORY DEEP PROBE. 

For primary bibliographic entry see Field 5B. 
W88-02265 


GROUNDWATER QUALITY PROTECTION 
POLICIES FOR THE ROCKY MOUNTAIN 
REGION AND THE NATION. 

Colorado Water Resources Research Inst., Fort 
Collins. 

For primary bibliographic entry see Field 5G. 
W88-02269 


GROUNDWATER TREATMENT TECHNOLO- 


GY, 

DETOX, Inc., Dayton, OH. 

For primary bibliographic entry see Field 5G. 
W88-02322 


REGIONAL HYDROGEOLOGIC RESEARCH 
IN THE PALO DURO BASIN FOR NUCLEAR- 
WASTE REPOSITORY SITING, 

Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 
For primary bibliographic entry see Field SE. 
W88-02331 


GEOTECHNICAL CONSIDERATIONS FOR 
THE DESIGN OF AN EXPLORATORY SHAFT 
FACILITY FOR A NUCLEAR WASTE REPOSI- 
TORY IN DEAF SMITH COUNTY, TEXAS, 
Woodward-Clyde Consultants, Houston, TX. 

For primary bibliographic entry see Field SE. 
W88-02332 


EFFECT OF ASH DISPOSAL PONDS ON 
GROUNDWATER QUALITY AT A COAL- 
FIRED POWER PLANT, 

Wisconsin Univ.-Madison: Water Resources 


For pa bibliographic 
or primary bibli ic entry see Field SE. 
W88-02340 


OPTIMAL MANAGEMENT OF A REGIONAL 
AQUIFER IN EASTERN SAUDI ARABIA, 
University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Earth Sciences. 

For primary bibliographic entry see Field 4B. 
W88-02381 


GROUNDWATER TEMPERATURE FLUCTUA- 
TIONS AT LYONS FERRY FISH HATCHERY, 
WASHINGTON 


Battelle Pacific Northwest Labs., Richland, WA. 
P. L. Oberlander, and D. A. Myers. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 487-492, June 1987. 5 fig, 3 ref. DOE Contract 
DE-AC0676RLO 1830. 


Descriptors: *Model studies, *Groundwater, *Fish 
hatcheries, *Water temperature, *Aquifers, Nu- 
merical analysis, Simulation, Temperature, Salmon, 
Trout, Fish. 


The well field serving the Lyons Ferry Fish 
Hatchery has experienced reduced water tempera- 
tures following continued, periodic withdrawal of 
large volumes of water. In January 1985, the well 
ld ———s was 49 F, which is less than the 
optimal 52 F for raising salmon and steelhead 


trout. The aquifer supplying the hatchery is in 
hydraulic and thermal connection with the Snake 
River and a flooded embayment of the Palouse 
River. Groundwater temperatures in the well field 
cycle on an annual basis in response to changes in 
surface water temperature and pumping rate. Nu- 
merical simulation of the well field, <— a ml 
fied mixing cell model, demonstrates the cou 
of well field hydraulics and aquifer Gamal re 
Alternative pumping schedules indicate 
t it is feasible to adjust yond pumping to 
effectively store head in the po meee va Ahr the 
summer months when surface water tem, 
are elevated. Sensitivity analysis of this model indi. 
cated that the primary controls of the system’s 
thermal mse are the volume of the aquifer 
assumed to contribute to the well field and temper- 
ature of the overlying surface water body. (Au- 
thor’s abstract) 
W88-02388 


DIGITAL SIMULATION MODEL FOR BRINE 
pee eo IN. UNCONFINED ANISOTROPIC 


pst me for Watee Resources Development and 
Calicut a 

S. P. seh and U. V. 

Nordic at iaere NOHYBE, Vol. 18, No. 1; p 

43-58, 1987. 5 fig, 6 tab, 9 ref. 


Despite: *Model studies, *Brines, *Aquifers, 

ement, *Simulation, *Saline 
naae intrusion, “Water table, Numerical analysis, 
Design criteria, Wells, Salinity. 


A digital simulation model has been presented for 
locating the steady state stable brine cone position 
beneath partially penetrating wells tapping from 
the fresh water zone overlying a saline zone in an 
unconfined anisotropic aquifer. A graphical proce- 
dure has been converted into a numerical one and 
is used to successively approximate the brine cone 
and the depression in the water table are taken care 
of by repeated adjustment of the hydraulic conduc- 
tances of the affected branches in the numerical 
model of the aquifer. An iterative version of the 
al ing direction implicit method has been used 
to solve the flow equations repeatedly till succes- 
pet water flow zones converge 

thin a sponifiea tolerance level. The results from 
the simulation model for a range of expected field 
conditions of aquifer, well and fluid density con- 
trast have been presented in the form of graphs 


use of appropriate non-dimensional param- 
oters, These tes its can find applications in design- 
ing wells so that the discharge from those wells are 
limited to levels below which fresh water alone is 


drawn without any contamination by the underly- 
ing salt water. (Author’s abstract) 
W88-02441 











BEHAVIOR OF HYDROPHOBIC, ORGANIC 
MICROPOLLUTANTS IN. DIFFERENT KARST 
WATER SYSTEMS: I. TRANSPORT OF MI- 
CROPOLLUTANTS AND CONTAMINANT 
"peed DURING THE MELTING OF 
SNO , 

Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

For primary bibliographic entry see Field 5B. 
W88-02480 


MICROPOLLUTANTS IN 
WATER SYSTEMS: II. FILTRATION CAPAC- 
ITY OF KARST SYSTEMS AND POLLUTANT 


BEHAVIOR OF HYDROPHOBIC, ORGANIC 
DIFFERENT KARST 


SINKS, 
Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 


For primary bibliographic entry see Field 5B. 
W88-02481 


2G. Water In Soils 


THEORETICAL ANALYSIS OF THE TRAN- 
SIENT PRESSURE RESPONSE FROM A CON- 
STANT FLOW RATE HYDRAULIC CONDUC- 
TIVITY TEST, 


Geological Survey, Denver, CO. 

R. H. Morin, and H. W. Olsen. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1461-1470, August 1987. 14 ro 2 tab, 19 
ref, 2 append. 


ure, *Specif- 
t, *Data inter- 
— Mathematical equations, "Soil porosity, 

‘ore pressure, Diffusion equation, Stress analysis, 
Fluid flow, Clays. 


Descriptors tors: *Soil water, *Water 
ic storage, *Permeabili 


Incorporating a flow pump into a conventional 
laboratory s allows fluid to be supplied to or 
withdrawn the base of a sediment sample at 
small and constant rates. An initial transient record 
of hydraulic head versus time is observed which 
eventually stabilizes to a constant steady state gra- 
dient across the sample; values of hydraulic —- 


methods are presented 
for determining values of specific storage and hy- 
draulic conductivity from the initial transient phase 
of such a constant flow rate test. These methods 
are based on a diffusion equation involving pore 
pressure, and are analogous to those used to de- 
scribe the soil consolidation process and also to 
interpret aquifer Figs seer roperties from pumping tests. 
—a of ~~ stress — 
wi test specimen induced during type 
of measurement shows that values of specific stor- 
age corresponding to both compression and re- 
bound conditions can be deduced and differentiat- 
ed simply by reversing the direction of fluid flow. 
Applicability and limitations of the methods are 
illustrated with analyses of recently reported flow 
pump test measurements conducted on a silty-clay 
specimen. (Author’s abstract) 
W88-01679 


MACROSCOPIC AND MICROSCOPIC CAPIL- 

LARY LENGTH AND TIME SCALES FROM 

FIELD INFILTRATION, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 

ronmental Mechanics. 

I. White, and M. J. Sully. 

Water Resources th WRERAQ, Vol. 23, 

No. 8, p 1514-1522, August 1987. 5 fig, 5 tab, 44 

ref. Australian Water Research Council Grant 84/ 

157. 


Descriptors: *Infiltration, *Infiltration rate, *Soil 
water, *Soil properties, *Soil porosity, Sorption, 
Permeability coefficient, ity, Capillary 
length arg Capillary time , Porosity, Mathe- 
equations, Interstitial water, Flow profiles. 


Estimates of characteristic to_ approach 
steady state flow in suleidinetaglonad infiltration in 
on the magnitude and char- 

length scale lambda sub c and 

the associated capillary time scale t sub c. The 
relationships between lambda sub c and t sub c 
were acted and field Kors a sorptivity S and 
hydraulic conductivity K or S at two supply heads 
were measured. The relations between lambda sub 
cma t hice seein aneateeta ak alee 
scopic len, potential and time scales were ex- 
plored. In addition, it is shown that the microscop- 
ic characteristic length lambda sub m associated 
with lambda sub c gives en ges plausible esti- 
mates of flow-weighted pore dimensions. 
Values of lambda sub c, t “abo, c, and I lambda sub m 
for undisturbed field soils were contrasted with 
those of repacked materials for water supply po- 
tentials close to zero. Large lambda sub m for the 
undisturbed surface soils are attributed to preferen- 
tial flow. Data from here and elsewhere reveal no 
apparent trend of lambda sub c with soil texture, 
with most lambda sub c of the order of 100 mm. It 
is suggested that the characteristic size of devices 
used to determine hydraulic properties of field soils 
should be greater than or equal to lambda sub c for 
representative measurements. The geometric mean 
time of approach to steady state flow when water 
is supplied at to near or greater than zero is 
found to be 1.7 hours. This value together with 
published results me that the time of approach 
to steady state flow from multidimensional cavities 





— the order of 1 hour for many field situations. 
‘ood-PTT) 
8-01684 


SUBSURFACE WATER FLOW SIMULATED 
FOR HILLSLOPES WITH SPATIALLY DE- 
PENDENT SOIL HYDRAULIC CHARACTER- 


ISTICS, 

Organization, Wembley (Australa). Div. of 
Organization, embley us iv. Of 

Groundwater Research. 

M. L. Sharma, R. J. Luxmoore, R. DeAngelis, R. 

C. Ward, and G. T. Yeh. 

Water Resources Research WRERAQ, Vol. 23, 

No. 8, p 1523-1530, August 1987. 9 fig, 3 tab, 26 

ref. DOE Contract DE-AC-05-840R21400. 


wolig teed *Soil water, *Groundwater move- 
ment, * *Flow discharge, *Simulation 
analysis, * lopes, Data yy gee Subsur- 
face water, Storm seepage, Soil properties, Hy- 

draulic properties, Richards’ equation, Mathemati- 
cal equations, Rainfall intensity, Rainfall, Flow 
patterns, Drainage. 


Water flow through hillslopes consisting of five 
soil layers, with varying spatial 
hydraulic characteristics in the lateral plane was 
simulated by solving Richards’ equation in three 
dimensions under varying rainfall intensities and 
for two complexities of terrain. By concepts of 
cianiler media the vérishility in ocil hydcetlic chiar- 
acteristics was expressed by a single dimensionless 
parameter, the scaling factor alpha. The moments 
of log normally distributed alpha were set as: Mean 
aula on Same hte Weak hes 
dependence of alpha in plane 
were selected for simulation, Bees. exponential 
variogram functions ranging in spatial structure 
aoe eae ated eae “Cen le 
pendence (large correlation lengths). The simula- 
tions showed the rates of subsurface flow from 


horizontal 

—s than without picking Hillslopes with a 
random distribution of hydraulic characteristics 
provided greater opportunity for soil units with 
differing water capacities to interact than in cases 
with spatially correlated distributions. This greater 
ee ee eee 
surface flow generation. This illustrates some of 
the expected effects of spatial dependence of soil 
a characteristics on the integrated hydro- 


of land areas. (Author’s abstract 
Wheoreks ) 


NEW METHOD FOR CALCULATING FROST 
HEAVE INCLUDING SOLUTE EFFECTS, 
Agricultural Research Service, anes ID. 
Snake River Conservation Research Cen 


For primary bibliographic entry see Field 2 2C. 
W88-01693 


TWO- AND THREE-DIMENSIONAL STEADY 


TECHNIQUES, 
Auckland Univ. (New Zealand). Dept. of Theoret- 
a and Applied Mechanics. 
A. J. Pullan, and I. F. Collins. 
Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1633-1644, August 1987. 12 fig, 4 tab, 34 
ref, append. 


Descriptors: *Infiltration, *Soil water, *Cavities, 
*Numerical methods, *Mathematical studies, 
*Boundary element techniques, Boundary process- 
es, Mathematical equations, Porous media, Capil- 
larity, Gravity, Flow discharge. 


A general numerical method is presented for solv- 
ing the problem of quasi-linearized steady infiltra- 
tion from general two-dimensional and axisymme- 
tric surface cavities and from a general cavity 
buried at an arbitrary depth in either a two- or 


three-dimensional porous 
Numerical vo Game cnne A with fheey a 
lytical results for the cases of a shallow circular 
pond and a circular cylindrical cavity and a spheri- 
cal cavity buried in an infinite medium. Further 


effect of an upper surface on the flux from a 
circular cavity and also the effect on the size of the 
pene «iy om Souled, and the deadiace 
cavities are investi 

of the flux on , gravity, and capillarity is 
examined. (Author’s abstract) 

W88-01695 


SOIL--AN UNCERTAIN MEDIUM FOR WASTE 

Tlinois oo Geological S Div., Champaign. 
tate urvey Div., 

For primary bibliographic atm see Field 5B. 

W88-01746 


METHOD FOR STRENGTHENING SOFT 


Chiyoda 

Co. (Japan). 

H. Miyoshi, E. Asanagi, J. Iguchi, and I. 
Okabayashi. 

US. Patent No. 4,443,260; April 17, 1984. 9 p, 3 


fig, 3 tab. Official Gazette of the United States 
Patent Office, Vol 1041, No 3, p 1177, April 17, 
1984. 


Descriptors: * a *Patents, 
*Soil strength, *Soil treatin treatment, *Saturated soils, 
*Additives, Soil water, mel Iron, Portland 
cements, Transportation, Dredging. 


Admixed water-saturated soft soil on sea or river 


pas adhe ep er we alo arog sar 

reclaimed soft grounds formed by dredging of such 
soil. A total of 5-45% by weight 

gypsum and 55-95% by weight of water-granulat- 
ed iron blast furnace slag having a particle size of 
Lcanistones edatanude Of tox ond Geen obtain a first 
jomogeneous admixture oO} gypsum i 
ches, The frst admaittece with’ the tol ook & ad- 
mixed to obtain a second homogeneous admixture; 
and.a Portland cement is admixed with the second 
admixture in an amount to provide a weight ratio 
of the first admixture to the Portland cement of 
75/25 to 55/45. The time required to obtain a 
homogeneous mix with the soil is less than when 
——. ee (Cremmins- 


W88-01779 


EXPERIMENTAL STUDY OF SOLUTE TRANS- 
PORT IN A STONY FIELD SOIL, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 

For primary bibliographic entry see Field 5B. 
W88-01919 


COMPUTERIZED SOIL DATA USED IN AGRI- 

CULTURAL WATER PLANNING, DENMARK. 
en Univ. k). 

For primary bibliographic entry see Field 7C. 

W88-01921 


USE OF SOIL AND CLIMATIC DATA TO PRE- 
DICT HYDRAULIC LOADING BEHAVIOUR 
OF IRISH SO 


ILS, 
Kinsealy Research Centre, Dublin (Ireland). 
M. J. capa 
Soil Use and Managemen‘ 
149, Decenber 1986. 2 fig, 2 tab, 7 


hee 
ref. 


Descriptors: *Hydraulic loading, *Soil water po- 
tential, *Soil properties, *Climatic data, *Soil 
types, Soil moisture deficiency, Soil water, Soil 
physical properties, Permeability coefficient, Po- 
roaty, Infiltration capacity, Precipitation, Evapo- 
transpiration, Ireland, Effluent limitations. 


Absolute and temporal individual soil hydraulic 
loading limits under Irish conditions were estimat- 
ed from soil and climatic data. The most influential 
soil properties are hydraulic conductivity, infiltra- 
tion capacity, drainable porosity and field capacity. 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


The most important climatic 


eters are pre- 
cipitation 


evapotranspiration. Therefore, the 
cca) of cumulative soil moisture deficit 
)), (the amount of water needed to restore 
Gi to field capacity as calculated from the running 
total difference between rainfall and potential eva- 
po m), and winter rain acceptance 
(WRAP) were measured. CSMD, which can be 
used as a general guideline for determining how 
much fluid a soil can accept before reaching field 
capacity, ranged from 116 mm in the southeast to 2 
mm in the northwest. The soil moisture deficit 
periods were determined for four regions and it 
was concluded that hydraulic loading was unlikely 
to occur during these periods under normal farm 
practices in the various regions. WRAP, which 
depends on the soil water regime, the depth to an 
impermeable layer, the permeability of the soil 
horizons above the impermeable layer, and the 
slope, was used to assess the possibilities of farm 
effluent disposal outside the CSMD period under 
field capacity or saturated conditions. It was found 
that about 49% of the soils in Ireland have a very 
high to moderate WRAP, and 36% have low or 
very low WRAP; the latter soils are likely to 
exhibit problems if effluents are applied outside the 
CSMD period. Regional farm slurry storage dura- 
tion requirements were estimated from CSMD and 
WRAP data. (Wood-PTT) 
W88-01922 


STATISTICAL EVALUATION OF DRAINAGE 
TREATMENTS IN SIMP TRIALS 


FIELD 
WITH SPECIAL REFERENCE TO FORMER 
OPENCAST COAL MINING LAND, 
University Coll. of Wales, Lianelly. Field Lab. 
J. Scullion, A. R. A. Mohammed, and G. A. 

iw. 

Journal of Agricultural Science, Cambridge 
JASIAB, Vol. 107, Part 3, p 515-520, December 
1986. 1 fig, 5 tab, 19 ref. 


Descriptors: *Drainage practices, *Surface- 
groundwater relations, *Surface water manage- 
ment, *Statistical analysis, Water management, 
Mathematical studies, Field tests, Coal mining, 
Drainage, Soil water, Regression analysis, Drain- 
age response patterns, Rainfall. 


trials frequently lack any statistical eval- 
uation of treatment differences, often because of 
practical difficulties in setting up randomized field 
experiments. Also, where detailed moisture meas- 
urements are carried out, the usefulness of such 
data is small in relation to the workload involved. 
Procedures are described which seek to rectify, in 
part, these limitations. Routine drain and surface 
condition data were analyzed. Parallel regression 
analysis was used to compare drainage response 
patterns based on linear relationships between rain- 
fall and peak drain flow. A point scoring system 
allowed treatment effects on surface conditions to 
be evaluated by chi-square analysis. Artificial 
drainage seeks to simulate naturally free-draining 
conditions. In line with this objective, soil moisture 
contents in the field, on a ‘Field Capacity Day’, 
were related to those at a standard (-10 KPa) 
moisture tension typical of free-draining reference 
sites. Effectiveness of drainage performance was 
indicated by proximity of field and reference ten- 
sion moisture contents. Worked examples of each 
of the procedures are provided. The procedures 
were both sensitive and complementary. The value 
of the overall approach and its application under 
more normal agricultural conditions are discussed. 
(Author’s abstract) 
W88-01923 


FIELD DRAINAGE EXPERIMENTS AND 
DESIGN ON FORMER OPENCAST COAL 
MINING LAND, 

University Coll. of Wales, Llanelly. Field Lab. 
J. Scullion, and A. R. A. Mohammed. 

Journal of Agricultural Science, Cambridge 
JASIAB, Vol. 107, Part 3, p 521-528, December 
1986. 3 fig, 4 tab, 25 ref. 


Descriptors: *Surface-groundwater __ relations, 
*Drainage engineering, *Drainage, *Soil proper- 
ties, *Surface water management, *Water manage- 





Field 2—WATER CYCLE 
Group 2G—Water In Soils 


ment, Design criteria, Coal mining, Subsoili 
Drain spacing, Drainage practices, Statistical 
ysis, Subsoil drainage. 


A series of drainage trials was set up > investigate 
various aspects of drainage design on former open- 
cast coal mining land. ‘The pe problem was 
characterized. Subsoiling, subsoiling direction with 
respect to slope, and — spacing were assessed as 
factors affecting di e performance. The per- 
sistence of subsoiling effectiveness was also moni- 
tored. inage performances were evaluated sta- 
tistically. Surface wetness was the predominant 
feature of drainage conditions on opencast land 
and the effectiveness of drai treatments was 
limited to the control of this superficial water. 
pom sey Cote aaym 1 eh od mamas aa 
essential feature of field drainage, reducing surface 
wetness and runoff. The effectiveness of aah na 
was dependent on there being sufficient gradient 
(4-5%) along channels for intercepted water to 
clear. For this reason, ae a of appropriate 
minimum reinstatement gradients and the arrange- 
ment of field drains to accommodate preferred 
directions of secondary treatments would assist 
drainage effectiveness. There was a gradual dete- 
— in drainage performance as ing in- 
Spacings in the range of 20- aged 
poe to offer a reasonable ees. sae pa the 
tween cost and benefit. The persistence of subsoil- 
ing treatments, which deteriorated markedly after 
2-4 years, was not affected by drain ing. Per- 
formance at the widest spacings was, how- 
ever, generally = pr ve aa time since sub- 
soiling. A basis for calculati ign rates on 
individual sites and the implications for drainage 
theory of soil air-water interactions are discussed. 
(Author’s abstract) 
W88-01924 


APPLICATION OF INFILTRATION EQUA- 
TIONS TO A CATCHMENT WITH LARGE 


Lund Univ. (Sweden). Dept. of Water Resources 


ig. 
For primary bibliographic entry see Field 2A. 
W88-01969 


LAKE PERCHED ON PISCINE PERIL, 
cd (Lanchester) Polytechnic (Each (England). 
yne. 
New Scientist —— Vol. 115, No. 1575, p 
50-54, August 27, 1987 


Descriptors: *Lake Victoria, *Nile perch, *Species 
diversity, *Limnology, Environmental effects, Ec- 
ological balance, Ecosystems, Food habits, Food 
c 


Lake Victoria once supported a vast variety of 

fish, many unique to its waters. After the Nile 

ay moved in, all this changed. Many species of 
fish have and, 


Sch shows too dager of introducing an unchal- 

wy ee redator. One solution to the problem may 

’s appetite: it could eat all the available 

ceed ail tire coun in 30 years, ince the 
fish was first found in Lake Victoria, the 

of Nile pmb mag be te og the 

make up 80% of the fish in the lake. Nile 

appeared in Kenyan waters in 1966 where its 

oo was, again, explosive. In the Nyanza 

ff, which lies in the northeast of Lake Victoria, 


in the waters off Tanzania in 
1978. By 1982, it constituted 6.4% of the Tanzani- 
an catch. As the Nile perch established itself in the 
lake, it preyed mainly on the small cichlids. The 
numbers of these declined rapidly. In Kenyan 
waters, catches of small cichlids have fallen to the 
point where, in 1981, they made up only 4% of the 
catch. Other fish, as well as the cichlids, have 
declined in the face of the incursions by the Nile 
perch. A catfish, Bagrus, for example, was the 
main predator of the cichlids before the perch 


moved in on its territory. Scientists estimate that 
this predator ate about 70% of the haplochromines 
each year. The answer to the problem of the Nile 
‘ch is to fish it away, to give other fish a chance. 
is is one of the few times when fishery scientists 
can recommend that people exploit a particular 
species as soon as possible. No one can predict the 
extent to which catches will stay at the same level. 
The Nile perch is a predator and its explosive 
wth depends on a hugh population of small fish 
ape and an absence of any serious competition 
as a predator. (Lantz-PTT) 
W88-01989 


PREDICTION OF NITROGEN AND PHOS- 
PHORUS LOSSES AS RELATED TO AGRI- 
CULTURAL DRAINAGE SYSTEM DESIGN, 
North Carolina State — at Raleigh. School of 
Agriculture and Life Scien 

S.C. Deal, J. W. Gilliam, R. W. Skaggs, and K. D. 
Konyha. 

Agriculture, Ecosys d Environment, Vol. 
18, No. 1, p 37-51, 1986.8 8 tab, 14 ref. 


Descriptors: *Nitrogen, Pb vaag nme 
systems, Mra engineering, tro 
i *Agriculture, Prediction, Engineering, 
— North Carolina, Computers, Simulation 
ysis, Drainage, Subsurface drainage, Nitrates, 
mc a Ba Soil types. 


bi effects of Sing Semen degrees of nae wren agri- 
ep gyn long-term 
fine of P p abpocte ng poorly drained soils of the 
North Carolina Coastal Plain. The effect of using 
controlled drainage on efflux was also investigated. 
Computer simulations were used to predict the 
saat Midis portion aod omnes indicating 


that system design and 

have t effects upon N and P efflux in in 
pe water. Drainage systems designed to give 
good subsurface drainage lost 17-35 kg/ha/yr 
more NO3-N than systems with poor subsurface 
drainage. Good subsurface drainage decreased 
total P lost by 0.2-0.4 kg/ha/yr on the mineral soils 
studied. The increase in N lost through subsurface 
drainage can partially be offset by controlled 
drainage. Under the conditions simulated in this 
study, controlled drainage reduced the nitrate 
efflux by as much as 34%, depending on soil and 
management conditions. Controlled drainage does, 
however, result in a small increase efflux 
under the conditions simulated. re 's absiract) 
W88-02071 


SOLUBLE SALT CONTENT OF THE ALLUVI- 
AL BANKS OF A SEMI-ARID TRIBUTARY 
CATCHMENT OF THE GREAT FISH RIVER, 
Rhodes Univ., Grahamstown (South Africa). Hy- 
drological Research Unit. 

D. A. Hi and J. H. Moolman. 

Water SA, Vol. 13, No. 2, p 81-86, April 1987. 3 
fig, 1 tab, 13 ref. 


Descriptors: *Salinity, *Catchments, *Saline soil, 
* Alluvial channels, *Rainfall-runoff relationships, 
Runoff, Rainfall, Semi-arid climates, River sys- 
tems, Solute transport, Great Fish River. 


Soil samples were collected from a number of 
different channel bank locations within the Ecca 
catchment in the semi-arid eastern Cape Province, 
Republic of South Africa. At each location, sam- 
ples were taken at different heights of the vertical 
bank section and at a series of horizontal depths 
into the banks. The electrical conductivity (EC) of 
the water-saturated extracts was used as an index 
of soluble salt content and the logarithmically 

transformed data subjected to analysis of variance. 
EC values were found to be variable and apart 
from a generalized increase with vertical depth, no 
spatial structure was evident. The variable nature 
of the data collected from this undisturbed (i. e. 
uncultivated) catchment suggests that the move- 
ment of water and salt into and out of the river 
banks is very localized, possibly due to the pres- 
ence of preferential flowpaths. Surface salt accu- 
mulation on the banks of the Ecca River does not 
appear to be a widespread phenomenon. The gen- 
eral absence of salt efflorescence on the river bank, 
and the increase in salt content with depth down 


14 


the bank, soo be related to the two t of 
rainstorms which prevail in this catc’ t. 


— OF WATER VAPOR ADSORPTION 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

M. E. Grismer. 

Soil Science SOSCAK, Vol. 143, No. 5, p 367-371, 
May 1987. 7 fig, 1 tab, 14 ref. 


Descriptors: *Water vapor, *Soil water, *A 

tion, Kinetics, *Soil texture, *Model studies, Soil 
types, Bentonite, Clays, Hygroscopic waters, Soil 
solution. 


Water vapor transport and adsorption may be a 
it factor in solution movement through 
relatively dry fine-textured soils. An experimental 
procedure ca roemy of monitoring the temporal de- 
vapor adsorption is presented. 
esults fan re experiments conducted on 
two bentonite samples were collapsed into a coin- 
cident set of curves through normalization of the 
time axis by the sample mass. Additional experi- 
ments were also conducted on two fine-textured 
sols Fromme sotemeens: deta dt wes PRES te 
model the kinetic adsorption process by a hi 
bolic type function that depends upon the initial 
adsorption rate and equilibrium water content of 
the particular soil. Such dependence suggested that 
mechanisms involved in physical sdenenitice of 
water vapor are common to most soils. (Author’s 


) 
W88-02329 


WATER UPTAKE BY ROOTS IN CRACKS AND 
WATER MOVEMENT IN CLAYEY SUBSOIL, 


National Research Inst. of Agricultural Engineer- 
ing, Yatabe (pan). 

For primary bibliographic entry see Field 21. 
W88-02330 


MODELING THE FLOW OF IMMISCIBLE 
FLUIDS IN SOILS, 
National Chunghsing Univ., Taichung (Taiwan). 


cia. of Soil Science. 


Soil Science SOSCAK, Vol. 143, No. 4, p 293-300, 
April 1987. 1 fig, 12 ref. 


Descriptors: *Soil water, *Path of pollutants, 
*Model studies, *Immiscibility, *Mathematical 
equations, Simulation, Flow, Trichloroethylene, 
Sand, Equations. 


A model for the flow of two incompressible and 
immiscible fluids in soils, developed by combining 
a modified Darcy’s law with the continuity equa- 
tions is reported. The resulting equations are of a 
system of grier oo differential equations. 

Numerical analysis, on the finite element 
method and Newton-Raphson’s method, to solve 
the equations is — and discussed. Computer 
simulations of the flow of water and trichloroethy- 


lene in sands are also shown. (Author’s abstract) 
W88-02360 


SOIL NUTRIENT LEACHING IN RESPONSE 
TO SIMULATED ACID RAIN TREATMENT, 
Tennessee Valley Authority, Chattanooga. Div. of 
Air and Water Resources. 

For primary bibliographic entry see Field 5C. 
W88-02458 


2H. Lakes 


ECOLOGY OF THE COASTAL MARSHES OF 
WESTERN LAKE ERIE: A COMMUNITY PRO- 


FILE, 

Ohio State Univ., Columbus. Center for Lake Erie 
Area Research. 

C.E. Herdendorf. 

Biological Report 85(7.9), mgr 1987. 171 p, 92 
fig, 31 tab, 253 ref, 13 append. 





Descriptors: *Lake Erie, *Ecology, *Wetlands, 
*Coastal marshes, Ecosystems, Great Lakes, Eco- 
logical distribution, Fish, Mammals, Birds, Inverte- 
brates. 

Lake Erie, the southernmost of the Laurentian 
Great Lakes, is narrow and relatively shallow in 
comparison to other Great Lakes. The lake experi- 
ences extreme water level fluctuations and storm 


present wet- 
as background in the 
gical information available 


W88-01610 


BLUE MESA RESERVOIR, COLORADO: A 
HISTORICAL REVIEW OF ITS LIMNOLOGY, 


1965-1985, 

Bureau of Reclamation, Denver, CO. Applied Sci- 
ences Branch. 

L.S. , R. D. French, and D. Hickman. 
Available the National Technical Information 
Service, 


Springfield, VA. 22161 as PB87-219283, 
A04 in copy, AOl in microfiche. 
87-3, June 1987. 59 p, 17 fig, 1 


rt No. 
REC- tab, 81 


Descriptors: *Limnology, *Blue Mesa Reservoir, 
*Colorado, *Literature review, a, Biological 
seg ior Chemical properties, Physical proper- 


Twenty years of biological, chemical, and physical 
data from Blue Mesa Reservoir, Colorado, were 


(1) the bn eeremenr is 20 years — and should 
have attained trop! eo (2) there is a 
relatively phan amount of data ee which to 
— the impoundment'’s biol 


culminates 
study. The data were analyzed for - historical 
trends. Evidence of such trends was in 
and sed fo ase present reservoir trop, to 
ict future reservoir trends, and 
ture management possibilities. Autits. ob ab- 


stract) 
W88-01665 


QUANTITATIVE COMPARISON OF FOOD 
NICHES IN SOME FRESHWATER ZOO- 
PLANKTON: A MULTI-TRACER-CELL AP- 
Demet Coll., Hano’ NH. Dept. of Bologi 

ui “9 ver, . it. OF - 
cal Sciences. 


K. G. Bogdan, and J. J. Gilbert. 

Oecologia OECOBX, Vol. 72, No. 3, p 331-340, 
June 1987. 4 fig, 4 tab, 18 ref. NSF Grants DEB 
8119213 and BSR 8415024. 


Descriptors: *Zooplankton, *Food niches, *Fresh- 
water, Food habits, Goa. mong Aquatic ani- 
mals, Foods, Behavior, Plankton, Tracers, Isotopic 
tracers, Rotifers, Cladocerans, Copepoda, Correla- 
tion coefficient, Food chains, Algae. 


The abilities of some zooplankton (rotifers, clado- 
cerans, copepods) to ingest different sizes and 


kinds of food cells were quantified by determining 
the relative efficiencies with which they ingested 
nine tracer-cell types, from a coccoid bac- 
terium (0.45 cu micrometers) to the alga Crypto- 
monas erosa (800-920 cu micrometers). These effi- 
ciencies were obtained by dividing the clearance 


velopmental stage species 
) on each P32- so cell type by that 
of a simultaneously-offered, P33-labeled, standard 
cell - Chlamydomonas reinhardtii. Similarities 
of peteotan on these cell types (food 
cede tarene ch pour coke! Wen? ane. 
plankton groups from four ecosystems were deter- 
mined by correlation 

though 


space. 


MIRE DEVELOPMENT, POOL FORMATION 
AND LANDSCAPE PROCESSES ON PAT- 
TERNED FENS IN DALARNA, 


‘J 
Harvard Univ., Petersham,-MA. Harvard Forest. 
D. R. Foster, and S. C. Fritz. 

Journal of mage, Sry: JECOAB, Vol. 75, No. 2, p 
409-437, June 1987. 25 fig, 5 tab, 78 ref. 


*Pool formation, 


pe a by sedge fen. Pools and ridges develop 
through gradual differentiation of the mire surface 
some thousands of years following mire initiation. 
shal Sada which taste Neieaenee bab aiat 
algal gyttja, which grades downward into peat 
detritus then Radiocarbon-dated profiles 
indicate that poo! ee eee 
degradation before the deposition of sediment 
Seay alcatemvesincion tedpuaalt Hewaad 
pool area on the mire increases with time and the 

and orientation of individual Sede sted may 


ly 
cence of pools at different elevations, throu 
ridge erosion, and through subsurface piping. 
overall development of the mires involves progres- 
sive diversification on two scal 
landscape increases in complexity and landform 
diversity as mires form and replace forest commu- 
nities. On the mires, local diversification involves 
the dev tt and alteration of surface features 
through time. (Author’s abstract) 
'W88-01708 


DISTRIBUTION OF STREAM-EDGE VEGETA- 
TION ALONG A GRADIENT OF CURRENT 


VELOCITY, 
Umea Univ. (Sweden). Dept. of Ecological 


WATER CYCLE—Field 2 
Lakes—Group 2H 


C. Nilsson. 
Journal of Ecology JECOAB, Vol. 75, No. 2, p 
513-522, June 1987. 4 fig, 51 ref. 


Descriptors: *Plant populations, *Stream banks, 
*Flow velocity, *Streams, *Water currents, Sur- 
face flow, Sweden, Aquatic plants, Riparian vege- 
tation, Habitats, Vegetation, Aquatic habitats, Dis- 
tribution patterns, Streamflow. 


Natural physical disturbance plays an important 
role in shaping plant community structure along 
streams. It is difficult to inte; all types and 
scales of disturbance in a single measure. Current 
velocity at the surface in mid-stream was used as 
an estimate and floristic patterns in the aquatic and 
riparian plant communities were examined along 
the ient obtained. The study was made along a 
no! Swedish stream. The number of species in 
the water reached a peak at an intermediate cur- 
rent velocity, whereas that in the riparian belt 
showed an overall increase with current velocity. 
In both habitats substratum changed from mainly 
- to inorganic at an intermediate current 
locity. The zone where substratum changed co- 
incided with the major change between communi- 
ties. Here utilization of space was at its a 
The role of site disturbance in producin 
patterns is discussed. It is suggested that “pa ew analy- 
ses alone may be useful for identifying disturbance 
gradients associated with both flow and wave 
action along a watercourse. (Author’s abstract) 
W88-01709 


PRESENCE OF ERWINIA CAROTOVORA IN 
SURFACE WATER IN NORTH AMERICA, 
Colorado State Univ., Fort Collins. Dept. of Plant 
Pathology and Weed Science 

M. D. Harrison, G. D. Franc, D. A. Maddox, J. E. 
Michaud, and N. J. McCarter-Zorner. 

Journal of Applied Bacteriology JABAA4, Vol. 
62, No. 6, p 565-570, June 1987. 3 tab, 18 ref. 


Descriptors: *Pollutant identification, 
*Lakes, *Bacteria, *Erwinia carotovora, _ Water 
pollution, Surface water, Pollutants, Springs, 
Creeks, Streams, Reservoirs, Ponds, Potatoes, 
United States, Canada, Microbiological studies. 


*Rivers, 


Erwinia carotovora was frequently isolated from 
samples of surface water collected from 66 rivers, 
springs, creeks, streams, lakes, reservoirs and 
ponds in 16 states in the US, but was not found in 
the single fresh water sample collected in Canada. 
The organism was also isolated from water collect- 
ed from the Pacific Ocean and the Gulf of Mexico. 
In Colorado and Wyoming, E. carotovora was 
isolated from water samples nearly every month of 
the year when monthly samples were collected 
from several streams. Erwinia carotovora subsp. 
carotovora represented 98.8% of the strains recov- 
ered from the water samples; E. carotovora subsp. 
ayant made up the remainder of the strains; 

E. chrysanthemi was not found. (Author’s ab- 


stract) 
W88-01711 


EVALUATION OF THE SATURATION 
PROACH TO MEASUREMENT OF VMAX FOR 
GLUCOSE MINERALIZATION BY EPILITHIC 
FRESHWATER BACTERIA, 

Hull Univ. (England). Dept. of Plant Biology. 
R. Goulder. 

Letters in A 


lied Microbiology, Vol. 4, No. 2, p 
29-32, 1987. 


fig, 1 tab, 11 ref. 


Descriptors: *Aquatic bacteria, *Heterotrophic 
bacteria, *Microbiological studies, Bacteria, Miner- 
alization, Glucose, Biochemistry, Epilithion. 


The heterotrophic activity of natural populations 
of suspended aquatic bacteria is frequently investi- 
gated by measurement of utilization (assimilation 
and/or mineralization) of radiolabelled organic 
substrates. Three analytical approaches have been 
used; kinetic, trace addition, and single substrate 
concentration/saturation. This study considers 
whether saturation of bacterial glucose mineraliza- 
tion in epilithion suspensions can be achieved, al- 





Field 2—WATER CYCLE 
Group 2H—Lakes 


lowing estimation of V sub max (the potential 
utilization rate achievable at saturation substrate 
concentration) by incubation at a single, saturation 
substrate concentration. The glucose mineraliza- 
tion rate by epilithion from calcareous streams 
increased with an increase in added glucose con- 
centration, and a straight line relationship was es- 
tablished. With epilithion from acid streams, satu- 
ration was achieved. V sub max could then be 
estimated by incubation at a single substrate con- 
centration, but only if achievement of saturation 
can be demonstrated. The method may be appro- 
priate only at certain seasons, i.e., it might not be 
suitable during low summer flow when pH is close 
to neutral and epilithic filamentous algae are abun- 
dant. (McFarlane-PTT) 

W88-01803 


RELATIONS BETWEEN AQUATIC PLANT 
COMMUNITIES AND LAKE CHARACTERIS- 


TICS ON MACQUARIE ISLAND, 
Tasmania Univ., Hobart (Australia). Dept. of Ge- 


ography. 
J. M.R. Hughes. 
New Zealand Journal of Botan 


NZJBAS, Vol. 
24, No. 2, p 271-278, 1986. 3 


g, 3 tab, 29 ref. 


a *Cold regions, *Lakes, *Aquatic 
lants, are mye Island, Rooted aquatic = 
Ea lakes, Oligotrophic tiny Myriophyl. 
Water quality, Limnology. 


An understanding of the relationships between 
aquatic plant communities and lake c’ 
on subantarctic islands is of great importance for 
their conservation, for reconstructing past climates 
using pollen from aquatic species, and for monitor- 
ing changes in subantarctic lake ecosystems. De- 
scribed is the marginal and aquatic vegetation of 5 
lakes on Macquarie Island, investigating the rela- 
tionships between water quality, substrate charac- 
teristics, and the plant communities of these lakes. 
Two lakes have nutrient-rich waters and organic 
substrates while the other 3 are bet ae. ger with 
coarse inorganic substrates. Myriophyllum ae 
lum is in the nutrient-rich lakes, alon; 
with py bryophytes and algae. Aquatic poner. 
are mostly absent from the oligotrophic 
ishen. thle. enapesed that te iter biomass in 
some of the lakes is due to nutrients derived from 
Slrein of sediment from the surrounding basin. 
cFarlane-PTT) 
W88-01805 


INFERENCES FROM SPATIAL AND TEMPO- 
RAL VARIABILITY IN ECOSYSTEMS: LONG- 
TERM ZOOPLANKTON DATA FROM LAKES, 
Wisconsin Univ.-Madison. Center for Limnology. 
T. K. Kratz, T. M. Frost, and J. J. Magnuson. 
American Naturalist AMNTA4, Vol. 129, No. 6, p 
830-846, June 1987. 5 fig, 4 tab, 30 ref. NSF Grant 
DEB 8012313 and Little Rock Lake Experimental 

Project (CR812216-01-0) (coopera- 
tive agreement with U.S. EPA). 


Descriptors: *Spatial distribution, “Temporal dis- 
tribution, *Zooplankton, *Ecosystems, *Lakes, Ec- 
ological distribution, Species diversity, Rotifers, 
Copepods, Cladocerans. 


Ecosystem patterns and processes exhibit Be rng 
and temporal variability. Analysis of this variabili. 
ty can reveal which aspects of a system are specific 
to sites or years. Patterns in this variability yield 
insights into the forces structuring ecosystems. An 
unpublished zooplankton data set collected in the 
summers of 1929-1941 from five neighboring 
northern Wisconsin lakes is examined. Eight taxa 
common to the five lakes were two rotifers, four 
cladocerans, and two co; . Taxa differed in 
their consistency in depth distribution and seasonal 
timing. Among-year variability was greater in z00- 
plankton abundance than in seasonal timing, 
which, in turn, was more variable than depth dis- 
tribution. Among-year variability in maximum 
er poo was related to a taxon’s potential for 
rapid population increase. Variability among years 
in rotifer taxa than in cladoceran taxa, 
whic were more variable than copepod taxa. 
Conditions specific to lakes appear to be important 
in controlling the abundance and depth distribution 


of copepods and cladocerans. In contrast, it is 
inferred that weather variation was an important 
determinant of seasonal timing for all eight taxa. 
An ability to predict general si and year- 
si ecosystem parameters has significant prac- 
tical and theoretical implications. An analysis of 
spatial and temporal variability could provide 
useful comparisons of ecosystems, ranging from 
aquatic to terrestrial habitats and comprising mark- 
edly different taxa. (Airone-PTT) 

W88-01816 


STRUCTURE AND FUNCTION OF DETRITUS 
IN AQUATIC ye een SYSTEMS, 


No. 1-6, p 648-651, May 1987. 2 fig, 12 ref. Trans- 
lated from Doklady Akademii Nauk SSSR, Vol. 
291, No. 2, p 488-491, November 1986. 


Descriptors: *Detritus, *Kinetics, *Ecosystems, 
*Limnology, Organic matter, Phosphorus, Decom- 
position, Si imulation analysis. 


ydrobio 

principles determined from analysis of a simulative 
peovenon fmerwan, bapmnstewe:on The process 
of decom: of organic compounds is one of 
the most om links in the overall gre of 
matter in aquatic ecological systems. The kinetics 
of the oconts of destruction of organic 
soak end bemaney isvepiganens Lovet 


matter 
Nat- 


W88-01817 


TRANSFORMATION OF LAKE ZOOPLANK- 
TON IN 


Sv Nauk SSSR, Leningrad. Zoologiches- 
I. V. Telesh. 


Doklady Biological Sciences DKDSAS, Vol. 291, 
No. 16 P 656-659, May 1987. 3 as 14 ref. Trans- 
lated from Doklady auk SSSR, Vol. 
291, No. 2, p 495-498, Sroventee & 1986. 


Birecc *River flow, Mos = 4 
‘ Self purifeetina, aos ee ke yond 
jystem, 
ae Rotifers, Mathematical equations, Flow ve- 
ity, Neva River. 
Information about the fate of lake plankton in 
different sections of rivers is of great value for 
clarifying formation patterns of potamoplankton, 
biological productivity and self-purification of cur- 
So a 
two vo’ ly 
samples o _— were collected in Petrok- 
repost’ Bay of Ladoga, at ten stations 
the entire course of the Neva and in Neva Bay of 
the Gulf of Finland. In July, total biomass of 
lankton in Petrokrepost 


crustaceans, 2.90 g/cu m ( 
0.43 and rotifers 0.015 g/cu m; respectively). In 
September total netted biomass was l= 
dominated age m. 

i 0.11 g/cu m and ers measured 0.032 g/ 
cum). A to biomass, only 1% Se 
ans and 10% crustaceans, primari 
young, of those which entered the Neva from 
Ladoga waters reach Neva Bay. The strongest loss 
of biomass occurred at the source and in the 
course of the Neva. A sharp change in environ- 
mental conditions, caused by increased flow rate 
and turbidity, was the reason for this loss (in 
summer, Petrokrepost’ Bay is filled with coastal 
water masses So. P -wenen particle some with 
terrestrial origin dependency of zooplankton 
biomass at any point in the first 50 kan of the river's 
course away from the source at different rates of 
flow was determined. The general equation is: B 


sub s = B sub zero times e to the KS power, 
where B sub s is zooplankton biomass at a point S 
km from the source of the river, B sub zero is 
zooplankton biomass at the river source, and K is 
an angular coefficient which shows how biomass 
changes per km of the river’s course. For the 
Neva, zoop! is reduced 6.6% km. It 
has been established that reduction in zooplankton 
concentration in a river channel occurs in a regular 
way under the influence of conditions characteris- 
tic of the river, such as water flow, presence of 
mineral suspensions, and so on. (Airone-PTT) 
W88-01818 


PERFORMANCE OF A oa WETLAND 
TREATMENT SYSTEM FOR WASTEWATER 
MANAGEMENT, 

CH2M Hill, Inc., Gainesville, FL. 


For primary bibliographic entry see Field 5D. 
W88-01822 


TWO SIMPLE MODELS FOR ESTIMATING 
DAILY MEAN WATER AND 
_— VARIATIONS IN A DANISH LOW GRA- 


— Silkeborg (Denmark). Freshwater 


ae Jeppesen, and T. M. Iversen. 
Oikos OIKSAA, * 49, No. 2, p 149-155, June 
1987. 7 fig, 2 tab, 30 ref. 


Denmark, 
ature, Model studies, *Diel variation, Regression 
anever Ake, tomperstares, Radiation, Stpuletion 
lysis. j 


Descriptors: *Ecosystems, *Snails, *Streams, 
Benthic environment, Biomass, Invertebrates, Pop- 
ulation density, Algae, Ecological distribution. 





Juga silicula (Gould) is:an omnivorous pleurocerid 
snail that inhabits many streams in USA. In 
parceecvageim elem rhrwupghpe dat 9h pha 
standing crop biomass. Analysis of benthic 
stream reaches showed that densi- 


ry 


ut 
are 


iaunias aabeunaiinies iecctacks Peoeamanie 
cause individuals of Juga are not generally 
ee ee 


dynamics by reducing energy transfer to 
higher to levee (Author’s abotest) 


ss 


CONTROL OF SS a OF — 
AND IRS MEANS OF 


Technische Univ., ” Dresden (German D.R.). Sek- 
tion Wasserwesen. 
For A rrvrdg bibliographic entry see Field 5G. 


ncaa si 
(CHLORO) 


AND encores sae © 


WATERS, 

Gapan). Div rr won a bay Studies, Tsukuba 
lapan). Div. of Chemistry 

For bi hic entry see Field SA. 
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RELEASE OF INORGANIC N AND P IN THE 
PEAT SOIL, 

Utrecht = (Netherlands). Dept. of 
Plant Eco 


and H. H. M. Arts. 
OBCOBK, Vol. 72, No. 4, p 557-561, 
. 6 tab, 22 ref. 


pong” = ake *Nutrients, *Wetlands, *Fens, *Nitro- 
gen, * horus, *Peat poabe Soil water, Nutrient 
yo ee oe Mineralization, 
t, Solute transport, Bio- 








in the above-ground parts of the v: 

release of inorganic P was extremely —S in 
the two low-productive fens and rapid in 
hi i costes oun cetabaer deus aides soe 

related to the total P content of the soils. The slow 
P release in the low-productive fens may be due to 
the continuous inflow of groundwater rich in Ca, 
Al and Fe compounds. It is concluded that the soil 
is a potentially large siecroreetendheyer sake ga ba 
pt fen. of the soil versus 
other N saa? voumces i geatter in mutrionstich 
nr 


WEIGHT-DENSITY RELATIONSHIPS IN SUB- 
MERGED MACROPHYTES: THE IMPOR- 
TANCE OF LIGHT AND PLANT GEOMETRY, 
McGill Univ., Montreal (Quebec). Dept. of Biol- 


CM. rot my and J. Kalff. 
ses ee ECOBX, Vol. 72, No. 4, p 612-617, 
July 1987. 3 fig, 3 tab, 53 ref. 


~~ *Macrophytes, 
mae reseees, 


pn ally messy, Pint gow Lakes, 


th Rea Ale A 
ie coe 3 ae 3 eee 
not ly different, slope rape cial 
fold than those for terrestrial stands. 

examination of a larger data set inching both 
freshwater submerged macrophytes supported 
these differences. This set suggested that those 
differences, as as those among submerged 
ly attributable to the light levels 
stand. The in weight- 


Per unitvolume_euigrown of the subme 
plants, as predicted from the pe 
tion of the weight-density relationship. The vari- 
ations in oe per unit volume associated to 
differences in the species growth form explained 
deviations about an waa weight-density relationship of 
stands growing under relatively similar light condi- 
tions. (Author’s abstract) 

W88-01849 


LONGITUDINAL PATTERNS OF ECOSYSTEM 
PROCESSES AND COMMUNITY STRUCTURE 


ee ee ee hic Institution, MA. 
A NEW HERBICIDE ADDITIVE, IN LAKE J. Naiman, J. M. OMA Lot TE. 
Ford, and S. R. Reice. 


Ecology ECOLAR, Vol. 68, No. 5, p 1139-1156, 
October 1987. 7 fig; 7 tab, 48 ref. 


channel geomorphology. Here an overview of a 
project examining trends as. small 
streams gradually coalesce into large rivers is pre- 
sented, summarizing the results in a series of budg- 
ets and — equations describing changes in 
organic carbon and ‘community struc- 
out Thee wane tt trends with stream 
order for 70% of the 73 component, process 
and ratios Of 46 i 


in the small Ist to 3rd order streams, whereas the 


majority of organic carbon was metabolized in the 
7th to 9th order rivers. Fluvial transport of organic 
carbon to the Gulf of St, Lawrence was nearly 
three times that of the measured total annual input, 
su; ing that inputs of dissolved organic carbon 
in groundwater were more important than previ- 
ously expected. Ecosystem-level measurements of 


y 
in small streams to 426 km in the 9th order 
river. It is concluded that these subarctic lotic 
ecosystems have numerous relationships 
with stream order and that the dynamics can be 
described by a relatively small set of predictive 
equations. (Author’s abstract) 
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W88-01871 


NITROGEN DYNAMICS DURING SUCCES- 
SION IN A DESERT STREAM, 

Arizona State Univ., Tempe. Dept. of Zoology. 
N. B. Grimm. 

Ecology ECOLAR, Vol. 68, No. 5, p 1157-1170, 
October 1987. 7 fig, 6 tab, 67 ref. NSF Grant Nos. 
DEB 80-04145 and BSR 84-06891. 


Descriptors: *Nitrogen, *Deserts, *Streams, *Syc- 
amore Creek, *Arizona, *Ecosystems, Nutrients, 
Model studies, Biomass, Arid regions. 


Nitrogen dynamics of Sycamore Creek, Arizona, a 
lowland Sonoran Desert stream, are described by 
seven diel input-output budgets at different stages 
of postflood succession. Hydrologic inputs and 
outputs of nitrogen and N storage in periphyton, 
macroinvertebrates, and fish were measured over 
24-h periods. Total nitrogen storage in this desert 
stream (3-9 g/sq m) was lower than that in forest 
streams of Oregon (12 g/sq m) and Quebec (22 g/ 
sq m). While >99% of nitrogen in the forest 
systems is in allochthonous detritus, benthic algae 
and autochthonous detritus comprised approxi- 
mately 90% of the total nitrogen pool in the desert 
stream. Up to 14% of nitrogen was in consumer 
organisms. Inputs of nitrogen to the stream ecosys- 
tem were dominated by dissolved nitrogen, of 
which 19-60% was inorganic, primarily nitrate. 
Particulate nitrogen in transport (4-15% of total 
input) was mostly autochthonous. Inputs of nitro- 
gen exceeded outputs on most study dates. Rates of 
ecosystem nitrogen retention were as high as 400 
mg/sq m/d and outputs exceeded inputs on only 
one peta date. Retention was primarily of inor- 
ae en and was presumed due to autotro- 
tion. Nitrogen retention data from the 
= budgets were used to evaluate a model that 
patterns of nitrogen retention during succession 
reflect patterns of net ecosystem production and 
biomass accumulation. Biomass and stored nitro- 
gen increased asymptotically during a postflood 
successional sequence at a single site; nitrogen re- 
tention during this period accounted for increases 
in storage. Nitrogen retention among the seven 
study dates exhibited the predicted successional 
patterns of increases from early to middle succes- 
sional stages, followed by late stage declines. (Au- 
thor’s abstract) 
W88-01872 


EUTROPHICATION MODEL OF THE VENICE 
LAGOON: STATISTICAL TREATMENT OF ‘IN 
SITU’ MEASUREMENTS OF PHYTOPLANK- 
TON GROWTH PARAMETERS, 

Venice Univ. Maly). Dept. of Spectroscopy, Elec- 
troc! Physical Chemistry. 

For primary bibliogrephic entry see Field 5C. 
W88-01878 


TOTAL ALKALINITY OF SURFACE WATERS: 
A MAP OF THE WESTERN REGION. 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 7C. 
W88-01884 


MAXIMUM DEPTH OF RESERVOIR DRAW- 
DOWN, 

For primary bibliographic entry see Field 8C. 
W88-01900 


ESTIMATES OF ACIDIFICATION OF LAKES 
IN THE MT. ZIRKEL WILDERNESS AREA, 
COLORADO, 

Geological Survey, Lakewood, CO. 

For primary bibliographic entry see Field 5A. 
W88-01915 


ALPHA, BETA, GAMMA OF EVAPORATION 
FROM SALINE WATER BODIES, 
Woodward-Clyde Consultants, Walnut Creek, CA. 
For primary bibliographic entry see Field 2D. 
W88-01917 





Field 2—WATER CYCLE 
Group 2H—Lakes 


ECOSYSTEM MODEL OF PHOSPHORUS CY- 
CLING IN A WARM MONOMICTIC, HYPER- 
TROPHIC IMPOUNDMENT, 

National Inst. for Water Research, Pretoria (South 
Africa). 

K. L. Cochrane, P. J. Ashton, A. C. Jarvis, A. J. 
Twinch, and T. Zohary. 

Ecological Modelling ECMODT, Vol. 37, No. 3/ 
4, p 207-233, July 1987. 7 fig, 9 tab, 28 ref. 


Descriptors: “Nutrient cycling, *Phosphorus, 
*Ecosystems, *Model studies, *Lakes, *Limnolo- 
gy, Lake morphology, Hypertrophic impound- 
ments, Eutrophication, Phytoplankton, Zooplank- 
ton, Hypolimnion, Epilimnion. 


A mechanistic model of phosphorus cycling in a 
hypertrophic, warm monomictic impoundment 
rt Dam, South Africa) was designed 
to quantify phosphorus cycling in the lake and to 
permit evaluation of various management options 
aimed at alleviating the problems of eutrophica- 
tion. Input data consist of phosphorus loads and 
hydrological and meteorological data. The ex- 
a of phosphorus between 13 abiotic and 
biotic compartments is computed daily using rates 
measured in the lake wherever possible. The model 
simulated —- cycling in and between the 
epilimnion and hypolimnion. Phytoplankton 
growth in the mnodel is related to light and nutrient 
availability but at prevailing high nutrient concen- 
trations nutrients are not limited. Zooplankton 
growth is controlled by grazing rate which is 
wimted to food availability and zooplankton bio- 
mass. Fish are not food-limited but are regulated 
by juvenile mortality and fishing mortality. The 
evaluation of the relationship between predicted 
annual means and observed data showed phospho- 
rus and zooplankton predictions to have less than 
20% error while phytoplankton showed greater 
error but was still simulated with acceptable accu- 
racy. (Author’s abstract) 
W88-01978 


ENTROPY BALANCE IN LAKE BIWA, 

Osaka Univ. (Japan). Dept. of Physics. 

I. Aoki. 

Ecological Modelling ECMODT, Vol. 37, No. 3/ 
4, p 235-248, July 1987. 2 fig, 10 ref, 4 append 


Descriptors: *Limnology, *Lake evaporation, *En- 
tropy balance, *Lake Biwa, Energy, Radiation, 
Energy loss, Energy equations. 


From the thermodynamic point of view, entropy is 
a concept of equal importance to energy. Entropy 
as well as energy in the northern basin of Lake 
Biwa, the largest lake in Japan, are discussed here. 
First, the annual energy budget in the northern 
basin of Lake Biwa is summarized. Then the 
annual entropy fluxes associated with direct, dif- 
fuse and shortwave radiation in the Lake 
are calculated. Also, the annual entropy fluxes 
associated with terrestrial longwave radiation and 
with latent and sensible heat flows are given. From 
these entropy fluxes, the annual entropy produc- 
tion in the lake is given as 11.5 MG/sq m/yr/K on 
the assumption of stationarity of the total entropy 
in the lake. Entropy flows from the lake surface to 
the atmosphere and to outer space by infrared 
radiation, evaporation of water and heat conduc- 
tion in the ratios 1.0:1.1:0.4. The ratio of the entro- 
py of incoming shortwave radiation to the net 
outgoing entropy is 1.0:5.0. (Author’s abstract) 
W88-01979 


LIGHT AND NUTRIENTS IN THE CONTROL 
OF AQUATIC PLANT COMMUNITY STRUC- 
TURE. I. IN SITU EXPERIMENTS, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 

P. A. Chambers, and J. Kalff. 

Journal of Ecology JECOAB, Vol. 75, No. 3, p 
611-619, September 1987. 5 fig, 1 tab, 18 ref. 


Descriptors: *Light, *Limnology, *Lakes, *Aquat- 
ic plants, *Nutrients, Ecosystems, Biomass, Radi- 
ation, Species diversity, Vermont, Potamogeton 
praelongus, Vallisneria americana, Potamogeton 
robbinsii, Plant growth, Sediments. 


Maximum summer biomass and morphology of 
Potamogeton praelongus, Vallisneria americana 
and Potamogeton robbinsii were influenced by 
both sediment composition and irradiance when 
plants were grown in Lake Mem phremagog, 
Quebec-Vermont, at depths of 1.5, 2 and 3 m, in 
buckets coni mixtures of fertile sediment 
(100%, 30%, 10%) and sand (0%, 70%, 90% re- 
or While all ies attained maximum 
biomass and morphological diversity at 1.5 m in 
100% fertile sediment and minimum biomass in the 
least fertile sediment, the effects of sediment com- 


P. robbinsii was oie determined by niwaling 
the intermediate, rosette-form, V. americana, 
showed an intermediate response. Sediment and 
irradiance effects on these species are consistent 
with their growth form, suggested that the natural 
distribution of . aquatic ae species is 
related to p .. lant growth form. ( also W88- 
en (Author’s abstract) 


GROUNDWATER FLOW IN A BOG-FEN COM- 
PLEX, LOST RIVER PEATLAND, NORTHERN 
Syracuse Univ., NY. Dept. of Geol 


For root bibliographic entry see jeld 2F. 
W88-019) 


DISTRIBUTION AND IN SITU SURVIVAL 
AND ACTIVITY OF KLEBSIELLA PNEUMON- 
IAE AND ESCHERICHIA COLI IN A TROPI- 
CAL RAIN FOREST WATERSHED, 

Puerto Rico Univ., Rio Piedras. Dept of Biology. 
For primary bibliographic entry field SA. 
W88-01986 


EPIZOOIC CILIATES (VORTICELLA SP.) 
COMPETE FOR FOOD WITH THEIR HOST 
amare, LONGISPINA IN A SMALL POLY- 


LAKE, 
Helsinki Univ., Lammi (Finland). Lammi Biologi- 
cal Station. 
P. Kankaala, and P. Eloranta. 
a OECOBX, Vol. 73, No. 2, p 203-206, 
1987. 3 fig, 2 tab, 11 ‘ref. 


*Ciliates, *Food chains, *Daphnia 
longs, *Limnology, *Lakes, Vorticella, 
‘ood habits, Ecosystems, Lake morphology. 


Clearance rates of epizooic ciliates (Vorticella sp.) 
conto clatjecuran egiasla Ioebiagian by sulin fpo- 
tonic c’ ry juo- 
ree nes Cade tase Sf eed. Vora 
and their host graze on food of same size range 
(nanoplanktonic algae and bacteria). Individual 
clearance rates of Vorticella averaged 6.9 and 7.0 
microL/ind/hr and those of Daphnia 463 and 708 
microL/ind/hr for beads with diameter 2.00 and 
3.92 micrometers. On the average, epizooic vorti- 
cellans together on the carapace of Daphnia 
cleared particles with rates representing 25-33% of 
that the host cleared, the maximum rates being 50- 
80%. In a steeply stratified Fao lake vorti- 
cellans take advantage of following Daphnia to 
food patches and they can severely compete for 
food with their host. (Author’s abstract) 
W88-01987 


PHOTOSYNTHETIC KINETICS DETERMINE 
THE OUTCOME OF COMPETITION FOR DIS- 
SOLVED INORGANIC CARBON BY FRESH- 
WATER MICROALGAE: IMPLICATIONS FOR 
ACIDIFIED LAKES, 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 

T. G. Williams, and D. 

Oecologia OECOBX, Vol Th No. 2, p 307-311, 
Septem 1987. 3 fig, 1 tab, 27 ref. 


Descriptors: *Photosynthesis, Kinetics, *Acid rain, 
*Organic carbon, *Microalgae, *Acid _ rain, 
*Acidic water, *Lakes, *A’ vielen, Lake 
morphology, ovenensont oh ffects, Hydrogen ion 
concentration, Acidification. 


Photosynthetic kinetics with respect to dissolved 
inorganic carbon (DIC) were used to predict the 
outcome of competition for DIC between the 
green algae Selenastrum minutum and the cyano- 
bacterium Synechococcus leopoliensis at pH 6.2, 
7.5, and 10. Based on measured values of the 
maximum rate of photosynthesis, the half-satura- 
tion value of photosynthesis with to DIC 
(K sub 1/2'to the DIC) and the Di coneeeee. 
tion point, it was predicted that S. leopo 
would lower the steady-state DIC concentration 
below the DIC compensation point of S. minutum. 
This should result in competitive lacement of 
the green alga at a rate equivalent to the chemostat 
dilution rate. This prediction was validated oy 
ing out competition experiments over 
range of pH. These results suggest that the low 
levels of DIC in air-equilibrated acidified lakes 
may be an important rate-limiting resource and 
hence affect phytoplankton community structure. 
Furthermore, the low levels of DIC in these sys- 
tems may be below the foes compensation point 
for some species, thereby precl their growth 
at acid pH solely as a p etn of DIC limitation. 
The potential importance of DIC .— phyto- 
plankton community structure in systems 
is discussed. (Author’s abstract) 
W88-01988 


LAKE PERCHED ON PISCINE PERIL, 
Coventry (Lanchester) Polytechnic (England). 
For primary bibliographic entry see Field 2G. 
W88-01989 


RELATIONSHIP BETWEEN WINTER LAKE 
COVER, RADIATION RECEIPTS AND THE 
OXYGEN DEFICIT IN TEMPERATE LAKES, 
(Sebaechines Hydrology Research Inst., Saskatoon 
T. D. Prowse, and R. L. Stephenson. 

A here-Ocean oa Metadata 
386-403, December 1986. 5 fig, 49 ref. 


Descriptors: *Model studies, *Snowfall, *Temper- 
ate lakes, *Lake ice, *Seasonal variation, *Limnol- 
ogy; Solar radiation, Oxygen, Lakes. 


The composition, timing and duration of winter 
lake cover are shown to produce significant spatial 
and temporal variations in the radiation received at 
the surface of the water column, and are linked to 


the timing and rate of oxygen depletion of a tem- 
cari tbe la , the 


snowfall to 
accumulate on the ice cover reduces radiation 
input to nearly zero and coincides with the initi- 
ation of the linear phase of oxygen depletion. Abla- 
tion of the snow cover in spring results increased 
radiation receipts and oxygen levels. A simple 
model shows that the conversion of snow to white 
ice, which normally occurs during the midwinter 
ee radiation receipts and oxygen 
levels. ipulation of the cover by artificially 
induced sl g is suggested as a management 
technique in the contro! of winter oxygen its, 
(Author’s abstract) 
W88-02005 


EFFECT OF CARBOHYDRATE IN THE SEDI- 
MENT ON THE MUSTY ODOR PRODUCTION 
BY ACTINOMYCETES, 

National Inst. for Environmental Studies, Yatabe 
Gapan). 

N. Sugiura, O. Yagi, and R. Sudo. 

Environmental Technology Letters ETLEDB, 
he ty No. 2, p 95-103, Fulreary 1987. 4 fig, 4 tab, 
25 ref. 


Descriptors: *Limnology, *Carbohydrates, *Sedi- 
ments, *Lakes, *Odors, *Lake Kasumigaura, *Ac- 
tinomycetes, Microorganisms, Prediction. 


The microorganisms producing musty odors, the 
compounds responsible for musty odors, and sever- 
al environmental factors relating to musty odors in 
Lake Kasumigaura, Japan, were determined. When 
musty odor occurred at the Tsuchiurairi site in 
October 1984, 2-methylisoborneol was detected in 
sediments with high actinomycete numbers. More- 
over, a remarkable increase of carbohydrate was 





found in the sediment. The musty odor potential of 
sediments with actinomycetes was very high when 
odor occurred. Study of actinomycete numbers 
and carbohydrate coutent in the sediment wes ef- 
fective for tion of musty odors in Lake 


en Author’s abstract) 


VARIATION IN APPARENT TRACE METAL 
COMPLEXING CAPACITY OF NATURAL 
PLA’ POTENTIAL USING 

ANODIC STRIPPING VOLTAMMETRY, 
i School of Mines, Kalgoorlie. 

y 

Environmental Technology Letters ETLEDB, 
by 8, No. 4, p 181-188, April 1987. 3 fig, 2 tab, 11 


Pm pei *Voltammetry, ater chemistry, 
= *Limno! _- 
M complexes, ls ‘Lakes, Copper, 


ais 03, Ok 4S aa -1.2v_versus 
are rationalised using both a 


Centre. 
ic entry see Field 5B. 


OF ATRAZINE ON DISSOLVED 
AND NITRATE CO TIONS 


SYSTEMS, 

State Univ. of New York Coll. at Plattsburgh. 
F coor ole id Field 5C. 

‘or entry see : 
For gelmery try 
MICROBIAL POLLUTION OF THE BLUE 

WHITE A’ UM, 

Khartoum Univ. (Sudan). Faculty of 7 pam 
eee rears omy ee 5 

W88-02023 
TRACING OF XENOBIOTIC CONTAMINA- 


CAGED RAINBOW TROUT (SALMO GAIRD- 


NERD, 
Joensuu Univ. (Finland). Dept. of Bio! 
Le I pam etd ‘intionrephi entry see ere SA. ° 


EFFECTS OF 2,4-D TREATMENT ON NATU- 
RAL BENTHIC MACROINVERTEBRATE 
—_— IN REPLICATE ARTIFICIAL 


Goch Un sn et Ontario og a oaiees 
Waeane 


IMPACT OF LITTER AND ANNUAL PLANTS 
b tyre: FROM THE SEED BANK 


WETLAND, 
Towa State Univ., Ames. Dept. of Botany. 
Aan any AGBODS, Val 2X 1, p 13-26, 
quatic y o! lo. 1, p 
March 1986. 7 fig, 44 


Descriptors: *Litter, *Marshes, en estab- 
lishment, *Seeds, *Aquatic plants, *Wetlands, Or- 


ganic matter, Drawdown, Algae, Density, Popula- 
tion density, Cattails, Grasses, 
Seedlings. 


Ecology, Mud flats, 


pt Nery he 1983, the first year of a draw- 
down. (Author’s abstract) 
W88-02077 


INFLUENCE OF DOMESTIC SEWAGE ON 
WTH AND NITROGEN FIXATION OF 

AZOLLA PINNATA R. BR., 

Burdwan Univ. (India). Dept. of Botany. 

ae liographic entry see Field SE. 


National Inst. for Water ong Pretoria (South 
Africa). 

J.A. ton. 

pea tar SA, Vol. 13, No. 2, p 87-93, April 1987. 4 


Water standards, *Lakes, 
ater use, Tobacco, Chlor- 


Demo- 
hnical Standard for the assess- 
ment of lake water quality uses a simple quantita- 
ee overcome 
surrounding the ae See ee 
state and hygiene-related 
measurement 
determine the suitable uses for a 
a eens Teal desioes 
ypertrophi rt - 
usefulness of this method under south- 
conditions. It is equally applicable to 
temperate as well as south (sub-) tropical 
ne eee 
requirements more c ly in 
specific lakes. (Airone-PTT) 
88-02091 
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NONLINEAR PROGRAMMING METHODS IN 

RESERVOIR SYSTEM MANAGEMENT, 

Tennessee Univ., Knoxville. 

R. E. Rosenthal, M. Hanscom, and R. S. Dembo. 
Available from the National Technical Institute 

Service Springfield, VA 22161, as PB87 218221/ 

AS, price codes: A04 in paper copy, A01 in micro 
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fiche. Tennessee Water Resources Research 
Center, Knoxville, Pub. No. R01-2550-007-83. 
es) a Completion Report, April 1983. 57 

ef. Department of the Interior Contract No. 
By 34-0001. 1265, Project No. B-054-TENN(1). 


Descriptors: *Reservoir management, *Systems 
analysis, *Nonlinear programming, *Computer 
a *Optimization, Mathematical studies, 

thematical analysis, Newton algorithms, Kuhn- 
Tucker Theory, Algorithms, Mathematical equa- 
tions. 


In a recent state-of-the-art review of optimization 
methods for managing reservoir systems, it was 
concluded that programming 

had less viability than other, more commonly used 
alternatives. This report considers the status of 
existing nonlinear pro; g algorithms, and 
reaches a more favorab le conclusion. Several exist- 


gradient 
(with conjugate and superbasic sets), and GP aloval global 
selection strategies for superbasic sets. A new ap- 
proach based on the concept of truncated Newton 
algorithms is also presented. (Author’s abstract) 
W88-02273 


VERTICAL, HORIZONTAL, AND DIEL DIS- 


TRIBUTION OF INVERTEBRATE DRIFT IN 
THE LOWER MISSISSIPPI 


RIVER, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

D. C. Beckett, and R. L. Kasul. 

Available from the National Technical Information 
Service, Springfield, Virginia. 22161. Technical 
Report E-87-5, March 1987. Final Report. 36 p, 3 
fig, 4 tab, 22 ref. 


Descriptors: *Diel distribution, *Mississippi River, 
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Lower Mississippi River macroinvertebrates drift 
densities and composition were determined at 3-hr 
intervals over 24-hr periods in mid-May and early 
June 1982. Samples were taken at the surface, 
middepth, and near the bottom at a nearshore 
sampling station and at the surface and middepth at 
a sampling station near the navigation channel. 
The ov mean drift density equaled 35.0 inver- 
tebrates/100 cu m of water. Overall, Chaoborus 
larvae were the most common invertebrates col- 
lected, followed, respectively, by chironomid 
pupae, Hydra sp., Hydropsyche orris, and Hexa- 
pm The abundance of various taxa in the 
wer Mississippi River’s drift seem to change 
markedly on a site-to-site basis, as a function of 
physical characteristics of the river and its sub- 
Strates in a certain area. This site-to-site heteroge- 
neity, coupled with the lack of lateral homogeneity 
and the definite diel periodicity exhibited by some 
taxa, provides evidence that, even in an immense 
river such as the Mississippi, may of the organisms 
drift as they do in small streams, traveling relative- 
ly short distances with total movement rather sal- 
tatory. Since the total number of drifting inverte- 
brates in the system is a product of drift densities 
times river discharge, and the Lower Mississippi 
River has the largest discharge of any North 
American river, a very high number of macroin- 
vertebrates drift down the river over even short 
time intervals. Over 24-hr periods in May and in 
June, approximately 405 million and 479 million 
macroinvertebrates, respectively, drifted past a 
transverse plane across the river through the sam- 
pling points. These large numbers of drifting inver- 
tebrates serve as a potential food source for fishes, 
as well as being potential colonizers of the river’s 
substrates. (Lantz-PTT) 
‘W88-02278 


IMPORTANCE OF WHITING AS A COMPO- 
NENT OF RAW WATER TURBIDITY, 

Upstate Freshwater Inst., Inc., Syracuse, NY. 

For primary bibliographic entry see Field .5F. 
W88-02320 
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TRACE METAL DISTRIBUTION IN 
DROWNED PLANTS, SHASTA RESERVOIR, 


RNIA, d 
Bureau of Reclamation, Sacramento, CA. Mid- 
Pacific Regional Office. 
For primary bibliographic entry see Field 5B. 
W88-02333 


ISOLATION AS A RESTORATION STRATEGY 
FOR NUTRIENT REDUCTION IN A SMALL 
HYPEREUTROPHIC LAKE, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 


g. 
For primary bibliographic entry see Field 5G. 
W88-02336 


CONCEPT AND DESIGN OF A SUBSTRATA 
CONTAINER FOR SAMPLING PERIPHYTON, 
Victoria Univ. (British Columbia). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 7B. 
W88-02337 


COPPER AS AN ALGICIDE IN A TROPICAL 
RESERVOIR, 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Botany. 

For primary bibliographic entry see Field 5G. 
'W88-02347 


ELECTROTHERMAL ATOMIC-ABSORPTION 
SPECTROMETRIC ANALYSIS OF LAKE 
WATERS FOR MN, FE, PB, AND CD, 
Department of Energy, New York. Environmental 
Measurements Lab. 

For primary bibliographic entry see Field 5A. 
W88-02359 


ACIDOPHILIC HETEROTROPHIC BACTERIA 
ISOLATED FROM ACIDIC MINE DRAINAGE, 
SEWAGE, AND SO 
Mimasaka Women’s Junior Coll., Okayama 
(Japan). 

For primary bibliographic entry see Field 5B. 
W88-02367 


STOCHASTIC DYNAMIC PROGRAMMING 
BASED APPROACH TO THE OPERATION OF 
A MULTI-RESERVOIR SYSTEM, 

Manitoba Univ., Winnipeg. Dept. of Civil Engi- 


neering. 

F.-K. Tai, and I. C. Goulter. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 371-377, June 1987. 3 fig, 3 tab, 12 ref. 


Descriptors: *Reservoir operation, *Operating 
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An heuristic iterative technique based upon sto- 
chastic dynamic programming is presented for the 
analysis of the operation of a three reservoir ‘Y’ 
shaped hydroelectric system. The technique is ini- 
tiated using historical inflow data for the down- 
stream reservoir. At each iteration the optimal 
policies for the downstream hydroelectric generat- 
ing unit are used to provide relative on or 
targets for operation of upstream reservoirs. New 
input inflows to the downstream reservoir are then 
obtained by running the historical streamflow 
record through the optimal policies for the up- 
stream reservoirs. These flows are then used to 
develop a new operating policy for the down- 
stream reservoir and hence new targets for the 
upstream reservoirs. The process is continued until 
the operating policies for each reservoir provide 
the same overall system benefit for two successive 
iterations. Results obtained from the procedure are 
compared to the results obtained by historical op- 
eration of the system. The procedure is shown to 
develop operating policies which give benefits 
which are as close to the historical benefits as can 
be expected given the choice cf the number of 
storage state variables. (Author’s abstract) 
W88-02376 


PREDICTING THE SUMMER PEAK BIOMASS 
OF FOUR SPECIES OF BLUE-GREEN ALGAE 
(CYANOPHYTA/CYANOBACTERIA) IN 
SWEDISH LAKES, 

North Carolina Univ. at Chapel Hill. Dept. of 
a: 

V. H. Smith, E. Willen, and B. Karlsson. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 397-402, June 1987. 1 fig, 2 tab, 36 ref. 
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Stepwise multiple regression analysis was used to 
develop models predicting the summer peak bio- 
mass of Aphanizomenon flos-aquae, Anabaena flos- 
aquae, Oscillatoria agardhii, and Microcystis aeru- 
ginosa in four Swedish lakes. These analyses sug- 
gest that while epilimnetic total phosphorus con- 
centration is the principal predictor of their peak 
biomass, other factors such as station mean 

water temperature, total nitrogen, and total 2 
concentration are also important. (Author’s ab- 


stract) 
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GENERALIZED WATERSHED LOADING 
FUNCTIONS FOR STREAM FLOW NUTRI- 


New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 
For primary bibliographic entry see Field 5B. 
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RELATIONSHIP BETWEEN SUMMER- 
SEASON RAINFALL EVENTS AND LAKE- 
SURFACE 


AREA, ‘ 
— Univ.-Lincoln. Conservation and Survey 


iv. 
For primary bibliographic entry see Field 2A. 
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OPTIMAL DAILY OPERATION OF SURFACE- 
WATER SY: 

Lower Colorado River Authority, Austin, TX. 
Water Policy and Programs Div. 

For primary bibliographic entry see Field 6D. 
W88-02412 


RELIABILITY INDICES FOR WATER SUPPLY 
SY: 

Tufts Univ., Medford, MA. Dept. of Civil Engi- 
For primary bibliographic entry see Field 5F. 
W88-02420 


ANIMAL DECISION MAKING AND ITS ECO- 
LOGICAL CONSEQUENCES: THE FUTURE 
OF AQUATIC ECOLOGY AND BEHAVIOR, 
Simon Fraser Univ., Burnaby (British Columbia). 
—— of Biological Sciences. 

L. M. Dill. 

Canadian Journal of Zoology CJZOAG, Vol. 65, 
No. 4, p 803-811, April 1987. 3 fig, 2 tab, 82 ref. 
NSERC (Canada) Grant A6869. 


Descriptors: *Aquatic ecology, *Research prior- 
ities, *Decision making, *Behavioral ecology, 
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It is virtually impossible to predict the next 25 
years of research in aquatic ecology and behavior 
with any accuracy. However, by identifying those 
areas that are the current frontiers of the discipline 
it is ible to guess at the most likely research 
developments over the next decade. The research 
or most likely to be productive in the near 

ture is that of behavioral ecology, which studies, 
among other things, animal decision making in an 
ecological context. Animals must make decisions 
under conflicting objectives, e.g., to simultaneous- 
ly maximize net energy intake while minimizing 
risk of predation. New data on guppies (Poecilia 
reticulata) are presented and the recent literature is 
reviewed to support the notion that animals in such 


situations behave so as to maximize fitness. Habitat 
choices, ontogenetic habitat shifts, and the phe- 
nomena of vertical migration and downstream drift 
are beginning to be considered in this general 
evolutionary framework, with novel results, and 
this trend will undoubtedly continue. Extension of 
the logic of trade-offs to the community level leads 
to a number of new insights about the processes 
that shape community structure, and the 
need for aquatic ecologists of the future to have a 
thorough ing of animal behavior, and a 
working knowledge of such tools of evolutionary 
ecology as optimality reasoning and game theory. 
(Author’s abstract) 
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HABITAT USE OF THE CENTRAL MUDMIN- 
NOW (UMBRA AND 


FLA 
ASSEMBLAGES: THE ROLES OF COMPETI- 
fen PREDATION, AND THE ABIOTIC EN- 


, 
Alberta Univ., Edmonton. Dept. of Zoology. 
W. M. Tonn, and C. A. Paszkowski. 
Canadian Journal of Zoology CJZOAG, Vol. 65, 
No. 4, p 862-870, April 1987. 5 fig, 2 tab, 50 ref. 
NSERC (Canada) Operating Grant A2363. 
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Spatial distributions and diel activity patterns of 
three fish populations (co-occurring central mud- 
minnows and yellow perch, and a mudminnow 
population in a single-species asemblage) through- 
out the year in two small, northern Wisconsin 
dystrophic lakes were compared. In winter, all 
three populations were more active offshore and 
during the day. During spring and summer 
through fall all were concentrated inshore, near 
the bottom, and were more active around dawn 
and dusk. Winter distributions to be re- 
sponses to abiotic conditions (ice cover and low 
oxygen availability); overall patterns during open- 
water periods a to be linked to prey avail- 
ability (e.g., chironomid emergences). Although 
the three ulations were generally similar, some 
aspects habitat use differed between species, 
between lakes, or between dominant and subdo- 
minant populations, with the direction of differ- 
ences varying seasonally. The yellow perch popu- 
lation was recovering from a size-selective winter- 
kill and between spring and summer underwent an 
ontogenetic niche shift, first being competitors 
with mudminnows, then becoming predators on 
mudminnows. Mudminnows did not alter their ver- 
tical or diel activity patterns in the presence of 
these predatory perch. They did become more 
concentrated inshore in summer through fall, near 
structural refuge provided by the bog mat, and, 
unlike the other two populations, failed to shift 
their activities offshore at twilight. Our study sug- 
gested that a simple habitat in the study lakes 
contributed both to overall similarities in habitat 
use and strong interactions between co-occurring 
populations. However, the ecological flexibility 
demonstrated by mudminnows may prevent their 
total exclusion from lakes inhabited by perch and 
allow them to respond to changing biotic environ- 
ment. (Author’s abstract) 

W88-02425 


VARIATIONS IN THE 87SR/86SR RATIO IN 
LAKE WATERS FROM CENTRAL SWEDEN, 
Stockholm Univ. (Sweden). Dept. of Geology. 
For primary bibliographic entry see Field 2K. 
W88-02439 


VARIATIONS OF 87SR/86SR IN WATER 
FROM STREAMS DISCHARGING IN THE 
BOTHNIAN BAY, BALTIC SEA, 

Royal Inst. of Tech., Stockholm (Sweden). Institu- 
tionen foer Kulturteknik. 

For primary bibliographic entry see Field 2K. 
W88-02440 





AEROMONAS HYDROPHILA DENSITIES IN 
THERMALLY-ALTERED RESERVOIR WATER 


Texas Univ. at Dallas, Richardson. Graduate Pro- 
Sciences. 


in Environmental 
For primary bibliographic entry see Field SC. 
W88-02461 


OF SPRING AND 


For primary bibliographic entry see Field 5G. 
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BIOGENIC HYDROGEN SULFIDE EMIS- 
SIONS FROM SELECTED FLORIDA WET- 


LANDS, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 


For primary bibliographic entry see Field SB. 
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EFFECT OF SODIUM CHLORIDE AND CAL- 
CIUM CHLORIDE ON NITRITE INDUCED 
METHEMOGLOBINEMIA IN CLARIAS 


LAZERA, 

Alexandria Univ. (Egypt). Dept. of Zoology. 
For primary bibliographic entry see Field 5C. 
W88-02466 


IMPACT OF A CHLOR-ALKALI PLANT ON 
ONONDAGA LAKE AND ADJOINING SYS- 


TEMS, 

Upstate Freshwater Inst., Inc., Syracuse, NY. 
For primary bibliographic entry see Field 5C. 
'W88-02467 


pe genoa AND COMPOSITIONAL CHANGES 

IN THE PERIPHYTIC COMMUNITY OF AN 
ARTIFICIAL IN RESPONSE TO 
LOWERED PH, 


Bowling Green State Univ., OH. Dept. of Biologi- 
cal Sciences. 

For primary bibliographic entry see Field 5C. 
W88-02468 


ROLE OF ALUMINIUM CONTAMINATION 
IN DETERMINING PHYTOPLANKTON AND 
= RESPONSES TO ACIDIFICA- 
West Virginia Univ., Morgantown. Dept. of Biol- 
ogy. 

For primary bibliographic entry see Field 5C. 
W88-02471 


PROFUNDAL MACROB! 


aoe Univ. (Italy). Dept. of Animal and Human 


For primary bibliographic entry see Field 5C. 
W88-02474 


PH Fp te FROM DIATOM STRATIGRA- 
IMENT CORES 


IN SED OF SELECTED 
LAKES OF NEW BRUNSWICK AND NOVA 
SCOTIA, CANADA, 
Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 
For primary bibliographic entry see Field 5C. 
W88-02482 


ACIDIFICATION OF NOVA SCOTIA LAKES: 
Ill ATMOSPHERIC DEPOSITION OF S04 
AND NO3 AND EFFECTS ON URBAN AND 
RURAL 

Nova Scotia Dept. of the Environment, Halifax. 
For primary bibliographic entry see Field 5B. 
W88-02484 


LONG-TERM CHANGES IN FISH POPULA- 
TIONS OF ACID STREAMS AND LOCHS IN 
GALLOWAY SOUTH WEST SCOTLAND, 

bg rwe wiod Fisheries Lab., Pitlochry (Scotland), 

R. Harriman, B. R. S. Morrison, L. A. Caines, P. 

Collen, and A. W. Watt. 

Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
me 1/2, p 89-112, January 1987. 7 fig, 11 tab, 39 


: *Acid rain, *Acid streams, *Fish | 
mr *Water pollution effects, Scotland, 
fall, Water analysis, Streams, Treat Fu a Fish, Acidity. 


During 1978-79, and again in 1984, fish populations 
were surveyed in 22 lochs and 27 streams in Gallo- 
way, southwest Scotland. Chemical analyses of 
he cies io ade eee 
over the same study area includes 
moorland poe soc and catchments with young 
or semi-mature coniferous forest. Trout were not 
caught in nets set in 5 lochs which were known to 
ee 
cated a decline in catches and increased a’ e 
weight of trout in two other lochs. Evidence for 
the decline in fish populations su; cnaneste tat ile 
genase ben conte) anak 0 wale ot ae OS 
yr. In fishless lochs and streams the levels of 
acidity and Al were in the range known to be toxic 
to fish. Stream acidity and sulfate concentrations 
were significantly higher in catchments with semi- 
mature coniferous forests. The available evidence 
for long-term acidification of Galloway lochs and 
streams is discussed and it is concluded that acid 
depositions are likely to be the major cause of 
changes in the status of fisheries in this region. 
Wwaeoaes 


HISTORY OF AIRBORNE POLYCYCLIC ARO- 
MATIC HYDROCARBONS (PAH) AND PERY- 
LENE AS RECORDED IN DATED LAKE SEDI- 


MENTS, 
Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Elintarvikelaboratorio. 

For primary bibliographic entry see Field 5B. 
W88-02488 


MODIFICATIONS IN PHOSPHORUS LOAD- 
ING TO ONONDAGA LAKE, U.S.A., 

ATED WITH ALKALI MANUFACTURING, 
Upstate Freshwater Inst., Inc., Syracuse, NY.. 

For primary bibliographic entry see Field 5B. 
W88-02489 


RESIDUES OF Py agi ag 
BENZO-P- DIOXIN IN THE SPRING RIVER, 


prom 2 Cooperative Fishery Research Unit, Co- 
jum 

For primary bibliographic entry see Field 5B. 
W88-02491 
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I. POTENTIAL EFFECTS OF PARTIAL 
WATER WITHDRAWALS FROM THE VERDE 
RIVER ON RIPARIAN VEGETATION, 

Arizona State Univ., Tempe. 

For primary bibliographic entry see Field 6G. 
'W88-01670 


Il. STRUCTURE OF RIPARIAN HABITATS AT 
SELECTED SITES ALONG THE VERDE AND 
NA VERDE RIVERS OF CENTRAL ARIZO- 
N 

Arizona State Univ., Tempe. 

For primary bibliographic entry see Field 6G. 
W88-01671 


EFFECT OF A RAPID AND A SLOW 
DROUGHT CYCLE FOLLOWED BY REHY- 
DRATION ON STOMATAL AND NON-STO- 


Centre National de la Recherche Scientifique, Gif- 
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svr-Yvette (France). Inst. de Physiologie Vegetale. 
G. Cornic, I. Papgeorgiou, and G. Louason. 

Journal of Plant Physiology JPPHEY, Vol. 126, 
No. 4/5, p 309-318, January 1987.5 fig, 20 ref. 


Descriptors: *Plant physiology, *Drought, *Rehy- 
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tissues, Moisture deficiency, Carbon dioxide, De- 
hydration, Water stress, Phaseolus vulgaris L. 


CO2 assimilation of leaves of kidney bean submit- 
ted to either a rapid (4 days) or a slow (8 days) 
drought cycle was measured. As the daily net 

ynthesis showed great variations during de- 
hydration, only the maximum daily net photosyn- 
thesis (Am) and stomatal conductance were stud- 
ied. The Am decline during the first 3 days of the 
rapid drought cycle was due to stomatal closure, 
but on the last day of the rapid drought cycle and 
during the slow drought cycle it was due both to 
stomatal closure and inhibition of mesophyll activi- 
ty. However, the decline in leaf photosynthesis 
which was observed each day along the light 
period during dehydration, both on plants submit- 
ted to a rapid and a slow drought cycle, was 
largely due to a non-stomatal inhibition. Leaf pho- 
tosynthesis increased rapidly upon rehydration. It 
was shown that non-stomatal components of leaf 
photosynthesis recovered faster than the stomatal 
component. Photosystems I and II reaction centers 
were not affected by dehydration. (Author’s ab- 


stract) 
'W88-01703 


NATURAL SELECTION ON THE PLANT- 
WATER RELATIONS OF CLEOQME SERRU- 
LATA GROWING ALONG NATURAL MOIS- 


Colorado Univ. at Boulder. Dept. of Environmen- 
tal, Population, and Organismic Biology. 

M. A. Farris. 

Oecologia OECOBX, Vol. 72, No. 3, p 434-439, 
June 1987. 3 fig, 3 tab, 37 ref. 
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relationships, *Plant populations, *Water stress, 
Adaptation, Natural selection, Soil water, Plant 
physiology, Moisture gradient, Field tests, Seeds, 
Seedlings, Genetic variation, Cleome serrulata. 


The extent and adaptive importance of genetically- 
based variation in plant water relations were inves- 
tigated in two populations of the annual plant 
Cleome serrulata found growing along relatively 
short (<30 m) and mild soil moisture gradients. 
Field measurements of predawn plant water poten- 
tials (psi sub plant) showed that plants at the dry 
end of the moisture gradients had consistently 
lower psi sub plant in May and June of 1984; 
differences up to 0.9 MPa were seen along the 
ients. Seeds were collected along the moisture 
gradients and then grown under well-watered con- 
ditions in the greenhouse. Pressure-volume curves 
were constructed for a total of 92 seedlings from 
25 maternal plants when the seedlings were four 
weeks old. Considerable genetic variation in the 
four highly correlated water potential components 
was seen in both populations, suggesting relatively 
igh heritabilities. A partial correlation analysis 
revealed that cell wall elasticity was higher in 
seedlings from maternal plants which grew in the 
dry portions of each site. This suggested that natu- 
tal selection had acted on this character during one 
or more previous generations. It appears that slight 
variations in the physiological genotype can sig- 
nificantly affect overall fitness in C. serrulata. (Au- 
thor’s abstract) 
W88-01705 


DISTRIBUTION OF STREAM-EDGE VEGETA- 
TION ALONG A GRADIENT OF CURRENT 


Umea Univ. 
Botany. 

For primary bibliographic entry see Field 2H. 
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(Sweden). Dept. of Ecological 
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RELATIONS oops AQUATIC PLANT 
COMMUNITIES AND LAKE CHARACTERIS- 


TICS ON MACQUARIE ISLAND, 

Tasmania Univ., Hobart (Australia). Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2H. 
W88-01805 


OBSERVATIONS ON WATER POTENTIAL 
AND DROUGHT RESISTANCE OF TREES 
AND SHRUBS AFTER A_ PERIOD OF 
SUMMER DROUGHT AROUND DUNEDIN, 


NEW ZEALAND, 

Otago Univ., Dunedin (New Zealand). Dept. of 
Botany. 

P. Bannister. 

New Zealand Journal of Botany NZJBAS, Vol. 
24, No. 3, p 387-392, 1986. 1 fig, 2 tab, 14 ref. 


Descriptors: *Drought, *Drought resistance, 
*Classification, Plant water potential, Water defi- 
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plant responses in sayy bo) 1985. Some 
native trees such as Sophora microphy 

ifolia, and the introduced shrub, Ribes san- 
guineum) avoided drought and maintained a high 


scoparius) tolerated low ae os * without 
showing obvious signs of stress. 
showed both wilted and —— individuals 
with wilted plants always = lower water 
potentials than adjacent non-wilted plants of the 
same species. Species that showed wilting were 
ranked in order of drought resistance by observa- 
tions at sites where some ies were wilted and 
others were not. The maximum water potentials 
observed in wilted shoots were highly correlated 
with their drought resistance. The most sensitive 
ies (e.g., Coprosma australis and C. robusta) 
showing wilting at the highest water potentials and 
the most resistant (e.g., Teline monspessulana) at 
the lowest. The range of water potentials in the 
field was large. Some species (e.g., gre 
fusca, Plagianthus betulinus) showed 
minima to those recorded in the ‘onan ee 
summer of 1983, while others (e.g., Podocarpus 
tospermum spp. and Brachyglottis re- 
panda) showed much lower minimum water poten- 
tials. (McFarlane-PTT) 


WETTING ARTIFICIAL 
pares mw Univ. (Germany, F.R.). Lehrstuhl fuer 


Hydrologie. 
Lad Sg bibliographic entry see Field 5C. 


LIGHT AND NUTRIENTS IN THE CONTROL 
OF AQUATIC PLANT COMMUNITY STRUC- 
TURE. II. IN SITU OBSERVATIONS, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 
ogy. 

P. A. Chambers. 

Journal of Ecology JECOAB, Vol. 75, No. 3, p 
621-628, September 1987. 3 fig, 1 tab, 25 ref. 


Descriptors: *Light, *Aquatic plants, *Limnology, 
*Lakes, *Nutrients, *Ecosystems, Sediments, Soil 
fertility, Biomass, Vermont, Plant growth. 


The biomass and growth-form composition of sub- 
merged plant communities growing along natural 
gradients of irradiance and sediment fertility were 
investi; to test the hypothesis that environ- 
ment factors determine community composition. 
Increasing sediment fertility was associated with 
an increase in the proportion of the total plant 
biomass attributable to canopy-producing or erect 
growth forms and a decrease in the importance of 
rosette and bottom-dwelling forms. Comparison of 
the sediment and irradiance response under con- 
trolled conditions and in nature showed that each 


yom form achieved a biomass greater than or 
ble with the other forms under similar 
oa itions both in monoculture and in situ. These 
results suggest that the growth-form composition 
of eye plant communities is primarily deter- 
mined by the physical environment. P(Gee a W88- 
01980) (Author’ 's abstract) 
W88-01981 


PHYSIOLOGICAL RESPONSES OF COTTON 
TO A SINGLE WATERLOGGING AT HIGH 
AND LOW N-LEVELS, 
peerage Scientific and Industrial Research 
> Griffith (Australia). Centre for Irri- 
= 
For ey bibliographic entry see Field 3F. 


EFFECT OF TRICKLE FERTIGATION WITH 
ON SOIL PH, 


PLANT 


ture and Fisheries, Canterbury 
Agricultural Research Div. 
liographic entry see Field 3F. 


ANAEROBIC METABOLISM ENZYMES AS 
MARKERS OF FLOODING STRESS IN MAIZE 


SEEDS, 
Agricultural Research Service, sreenes OH. 
ui as Vantoai, N. R. Fausey, and M. B. 


Plant and Soil PLSOA2, Vol. 102, No. i, p 33-39, 
1987. 6 fig, 25 ref. 
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Maize (Zea mays L.) seeds differ in their relative 

— to the amg environment caused by 
looding. Seed tolerance to flooding stress a 

on cellular and metabolic processes since 

anatomical eee tan aera 
re-emergence stage ry 

Shicoceations the por of four anaerobic 

ratory yruvate decarboxylase (P 

alcohol hydrogenase (ADH), lactate achyare 


—_ and malic enzyme (ME) in the 
ahiioant ‘A632 and flood-susceptible "Mol? 
inbred maize seeds d flooding at 10 and 25 C. 
Each inbred consisted of two seed lots possessing 
95% and 75% tion levels. Flooding in- 
creased the activities of all four enzymes. Howev- 
er, no consistent correlation between. anaerobic 
pone. activity and flood tolerance was observed 
a enotype, seed quality and flooding temper- 
leave: results indicate that it may not be feasi- 
ble to use whole-seed anaerobic enzyme activities 
to predict maize seed performance under flooding 
yh on (Author’s abstract) 


EVALUATION OF THE EFFECT OF CHEMI- 
CALS ON AQUATIC ECOSYSTEM BY OB- 
SERVING THE PHOTOSYNTHETIC ACTIVI- 
TY OF A MACROPHYTE, PORPHYRA YE- 
ZOENSIS, 

Tokyo Univ. of Fisheries = Dept. of Marine 
Environmental logy. 

For primary bibliographic entry see Field 5C. 
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EFFECT OF RATE AND TIME OF APPLICA- 
TION OF NITROGEN IN COW SLURRY ON 
GRASS CUT FOR SILAGE, 

Agricultural and Food Research Council (Eng- 
land). Bristol Lab. 
For primary bibliographic entry see Field 5E. 
W88-02069 


EFFECT OF FERTILIZER, CHICKEN 
MANURE AND DAIRY MANURE ON TIMO- 
pw YIELD, TISSUE COMPOSITION AND 


Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 

For primary bibliographic entry see Field 5E. 
'W88-02075 


WATER UPTAKE BY ROOTS IN CRACKS AND 
WATER MOVEMENT IN CLAYEY SUBSOIL, 
National Research Inst. of Agricultural Engineer- 
ing, Yatabe (Japan). 

S. Hasegawa, and T. Sato. 

Soil Science SOSCAK, Vol. 143, No. 5, p 381-386, 
May 1987. 6 fig, 19 ref. 


Descriptors: *Soil water, *Roots, *Geologic frac- 
tures, *Model studies, *Soil-water-plant relation- 
Oe tee conductivity, *Permeabil- 


A. G. Williams, M. Kent, and J. L. Ternan. 
Journal of Applied Ecology JAPEAI, Vol. 24, No. 
1, p 217-230, April 1987. 2 fig, 5 tab, 42 ref. 


Descriptors: *Bracken, *Throughfall, *Stemflow, 
*Litterflow, *Rainfall, *Canopy, Plants, Water 
chemistry, England, Catchments. 


ee ee ilinum) 
invasion in the. catchments of ised Bune b 
described andthe potential influence of its growth 
and spread on both hydrological and nutrient 
cycles in such areas is introduced. Methods for the 
study of the ao ee ges Red we ore 
stemflow and bracken-in- 
fested Facet elgg a i in an upland 
catchment on south-west Dartmoor, Devon, Eng- 
land, over a period of one year, are presented. 
Interception of incident rainfall over the 5-month 
bracken growth period was measured at 48.7%, 
while over the year, this was reduced to 20%. 
Throughfall and stemflow chemistry under 
ee ee ee different 
from that of precipitation above the bracken 
canopy. Potassium was found to be the most im- 


llowing death 
Quantity and quality of litterflow were also meas- 
ured. Most litterflow was locally derived and only 


composi 
very different to that of throughfall and stemflow 
and there was a sixfold increase in potassium con- 
centration in — compared to throughfall 
and stemflow. potassium release from 
bracken into inter was greatest i 
Mechanisms for the gone" telease of cations 
from bracken during its growth cycle are est- 
ed. The implications of these results for the uj 
catchments of Britain, where bracken invasion is 
occurring are discussed. (Author’s abstract) 
W88-02365 





SEASONAL VARIATION IN 
DECIDU- 


Mexico City. 
me ah ae 
303, oF Apri, 198 z fig, 1 ond 3 tet 
: aR m9-K 
de Ciencia y Tecnologia. of 
Monies Grant PCECENA 022022 


rs: *Plant water relations, *Tropical 
polls *Water potential, *Seasonal varia- 
tion, Gen thea Water stress, Tolerance, Plants. 


Pineal wen f Ceecoe sede ng Aubl., 
in leaves o! col 
Thouinidium decandrum Radlk., Randia armata L. 
(evergreens); bn trifolia L., Ri eag paoci- 
season deciduous); lacquinia 
) liebmannii 


dentata Piot. 


registered i i 
value of the modulus of clastity (Eta sub max) 
ly between species and time of the 
ear. wane, ‘tha deuicareldunbiinen sqaeieaiiewenans 
highest values of Eta sub ma ranging from 35-5 
in November to 20-25 MPa in February. The 
seasonal change in Eta sub max of the evergreen 
showed a similar trend but at a lower level 
25 MPa in November, to 8-12 in July). 
dry-deciduous species showed the lowest Eta sub 
from 7 to 11 MPa in November but 
title chengs in February. Evergreen and wet- 
deciduous species showed a capacity to 
tolerate water stress than the dry-deciduous spe- 
cies. (Author’s abstract) 
W88-02366 


RESPONSE OF TWO WESTERN CAN. 
CONIFERS TO SIMULATED ACIDIC 
CIPITATION, 
Saskatchewan 


FIELD, 
Bowling Green State Univ., OH. Dept. of Biologi- 
cal Sciences. 


For primary bibliographic entry see Field 5C. 
W88-02473 = 


2J. Erosion and Sedimentation 


SUMMARY OF THE POINTE MOUILLEE 
CONFINED DISPOSAL FACILITY, 
F i bibliographic - a SE. 
‘or primary entry see 
W88-01523 a: 


IMPROVING RELIABILITY AND 
PROTECTING THE ENVIRONMENT: A BAL- 
ANCED APPROACH AT READS LANDING, 
Army Engineer District, St. Paul, MN. 

Ls Tot bibliographic entry see Field 8A. 


SILT CONCENTRATION MEASUREMENTS, 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


Reventon —_ a —- 
or primary bibliographic entry see Fie 
W88-01527 


pop Ey. platy FOR 
AN INDUSTRIALIZED BA 
Army Engineer District, Seale, WA. Sete Dis 


ibliographic entry see Field 5G. 
1539 


SP AOUCe SAAeEe- 
DREDGING, 


note ania Waterways apna Station, 
Viclaburg. MS me Hydraulics Lab. 


IN: Thurd United States - ioe Saat ee, 
ing on Dredging and Related Tec 

September 1984, Charleston, South Caro! reo ld Final 
Report, March 1987. p 263-267, 2 te 2 ref, 
append. 


i : *Model studies, * *Hybri 
Descriptors: *1 ‘ Tndreslic batt oes 
ematical models. 


The h modeling approach integrates physical 
a eek merical modeling, 


bat in heist, # euplles such methnd to foams poor: 
esses for which it is best suited. For example, a 
se Seacebeeninien besenptng ho tanita sateen 
lynamics. Integrating the various solution 
scat techie abla sn ube ebteomen er 
the strengths of each method while avoiding its 
weaknesses. In this way, more processes can be 
Gaz lgteld modeling soar: ach, using TABS? pro. 
approach, using pro- 
vides an excellent tool for evaluation plans to 
reduce navigation channel maintenance. (See also 
W88-01522) (Lantz-PTT) 
W88-01548 


STUDY OF THE IMPACTS OF REDUCED 
DREDGING PROCEDURES ON THE aicett een 
y Engineer se tadediet tation, 
Vicksburg, MS. Hydraulics L Lab. 
L. L. Daggett. 
IN: Third United —: The a Meet- 
ing on Dredging Related Tec 10-14 
, Char! South Caro! Carolina. Final 
aed March 1987. p 274-279, 5 fig. 


i River, *Navi- 


2 anaes Saetaeet Se eneentigns Be eicaeof 
channel width and depih on tow maneuvering 
capabilities in as realistic an environment as possi- 
ble. Five cases were included in the test runs. The 
first channel condition was the surveyed bottom 
condition at a time when it was determined that 
, should be scheduled, i.e., minimum chan- 
nel This was nominally an 11- by 300-ft 
channel. Three other were included in 
which the channel was dredged to provide a 13- by 
300-ft, an 11- by 450-ft, and a 13- by 450-ft channel. 
The fifth case consisted of the minimum channel 
with the emergency condition. Each of the condi- 
tions tested was developed by establishing the 
bottom contours expected following dredging. 
Then a two-dimensional model of the water cur- 
was wed Yo develop the velo patterns expected 
was used to dev wo a, ee 
with the respective channels. Coast Guard 
District responsible for the aids-to-navigation es- 
tablished the buoy locations for each channel con- 
dition and the existing day markers were included 
in the visual and radar scenes. (See also W88- 
01522) (Lantz-PTT) 
W88-01550 


UNIQUE DESIGN ASPECTS OF A LARGE- 
SCALE EXPERIMENTAL SAND BYPASSING 
SYSTEM, 


come Engineering Research Center, Vicksburg, 


For primary bibliographic entry see Field 8A. 
W88-01551 


SIMULATION STUDY OF THE NAVIGABIL- 
ITY OF THE MAIN SHIP CHANNEL IN 
MOBILE HARBOR, 

National Maritime Research Center-Kings Point, 
“1 Computer Aided Operations Research Facili- 


Bor primary bibliographic entry see Field 8A. 
W88-01552 


SEDIMENTATION AND THE ECONOMICS 
OF SELECTING AN OPTIMUM RESERVOIR 


Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

D. Miltz, and D. C. White. 

Water Resources Research WRERAQ, Vol. 23, 
ey 8, p 1443-1448, August 1987. 5 fig, 4 tab, 12 
ref, 4 


Descriptors: *Reservoir size, *Sedimentation rates, 
*Reservoir construction, *Economic aspects, 
*Costs, *Reservoir silting, Operating costs, Con- 
struction costs, Dredging costs, Sedimentation, 
Mathematical equations, Reservoirs, Reservoir ca- 
pacity, a Capacity, Silting, Highland 
Silver Lake, Illinois. 


An easily reproducible methodology was devel- 
oped for the economic selection of an optimal 
reservoir size given an annual sedimentation rate. 


cost of constructing additional capacity is equal to 
he dseiging Su Gralded by etn ateaer 
tional capacity available to store sediment. The 


investigated. In general, it is shown that oversizing 
is a rational response to uncertainty in the esti1a- 
tion of The sensitivity of the results to 
alternative discount rates is also discussed. The 


W88-01676 


CALCULATIONS OF THE CRITICAL SHEAR 
STRESS FOR Jo taped OF UNIFORM AND 
HETEROGENEOUS 

Washington Univ., veo Geophysics Program. 
P. L. Wiberg, and J. D. Smith. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1471-1480, —— 1987. 14 fig, 5 ref. 

NSF Grant OCE-8310712. 


Descriptors: *Sediment transport, *Critical shear 
stress, *Bed load, *Shear stress, *Mathematical 
equations, Data interpretation, Particle size, Densi- 
ty, Drag, Sedimentation, Mathematical studies. 


An expression for the critical shear stress of nonco- 
hesive sediment is derived from the balance of 
forces on individual particles at the surface of a 
bed. The resulting equation, for a given grain size 
and density, depends on the near-bed drag force, 
lift force to drag force ratio, and particle angle of 
repose. Calculated values of the critical shear stress 
for uniformly sized sediment correspond closely to 
those determined from Shields’ diagram. The ini- 
tial motion problem for mixed grain sizes addition- 
ally depends on the reiative protrusion of the 
grains into the flow and the particle angle of 
repose. The latter decreases when the diameter of 
a moving grain, D, ee ee es 
of the bed roughness, k sub s (D/k sub s > 1), and 
increases when D/k sub s < 1, producing a corre- 
sponding d or in critical shear 
stress. Using the Miller and Byrne experimental 
relationship between D/k sub s and a angle 
of repose, which is consistent with S' i 
tion of initial motion, results are obtained that are 
in good agreement with the available experimental 
critical shear stress data for heterogeneous beds. 
(Author’s abstract) 

W88-01680 








Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


DREDGE ENVIRON PROTECTION ASSEM- 
BLY, 

For primary bibliographic entry see Field 5G. 
W88-01784 


GEOCHEMISTRY OF THE AMAZON: 3. 

WEATHERING CHEMISTRY AND LIMITS TO 

DISSOLVED INPUTS, 

Princeton Univ., NJ. Dept. of Geological and 
hysical Sciences. 

R.F. Stallard, and J. M. Edmond. 

Journal of Geophysical Research (C) JGRCEY, 

Vol. 92, No. 8, p 8293-8302, July 15, 1987. 6 fig, 43 

ref. NSF grant OCE77-27148. 


Descriptors: *River systems, *Weathering, *Geo- 

chemistry, *Carbonate rocks, *Erosion, Silicates, 
Clays, Surface-groundwater relations, Alkalinity, 
Solutes, Solute transport, Cations, Calcium, Mag- 
nesium, Kaolinite, Dolomite, Quartz. 


Chemical mass balance models of river solution 
chemistry, constrained by _ logic data and ther- 
modynamic models, provide a consistent descrip- 
tion of the weathering processes that occur in the 
Amazon basin. In areas with high weathering rates, 
such as the Andes, calcium, magnesium, sulfate 
and alkalinity come from the weathering of eva- 
porite minerals, sulfides, and carbonates. The 
inputs of calcium, magnesium, and alkalinity from 
exclusively carbonate terrains are limited by cal- 
cite, and perhaps by dolomite, saturation. When 
evaporites are present, only the alkalinity inputs 
are so limited because of additional weathering 
sources of calcium and magnesium. Dissolved 
silica, potassium and sodium can be used to define 
balance relationships that in turn establish the 
nature of the clay mineral suites which are consist- 
ent with solute compositions. Use of thermody- 
namic constraints, specifically kaolinite and quartz 
stability, assists in data interpretation. At lowest 
weathering rates, all common primary minerals 
exposed to weathering are broken down to release 
silica and cations. Quartz, kaolinite and (Fe, Al)- 
sesquioxides all appear to be unstable. At higher 
weathering rates, enough silica is available to stabi- 
lize kaolinite, then quartz. The stabilization of sili- 
con-bearing phases is reflected by a drop in the 
ratio of silica to other dissolved components. Final- 
ly, at the hi weathering rates, such as in the 
Andean catchments, high cation levels result in the 
formation of the 2:1 clays, which sequester even 
more silica, and any clear relationship between 
silica and other solutes degenerates. (Author’s ab- 


stract) 
W88-01809 


ERODIBLE LAND AND STATE WATER QUAL- 
ITY PROGRAMS: A LINKAGE, 

Economic Research Service, Washington, DC. 
Natural Resource Economics Div. 

For primary bibliographic entry see Field 5G. 
W88-01883 


PREDICTION OF WIND WAVE CHARACTER- 
ISTICS IN LARGE CANALS, 

For primary bibliographic entry see Field 8B. 
W88-01910 


STOCHASTIC MODEL FOR THE LONG-TERM 
TRANSPORT OF STORED SEDIMENT IN A 


CHANNEL, 
Western Washington Univ., Bellingham. Dept. of 


H. M. 'y, R. Lamberson, and M. A. Madej. 
Water Resources Research WRERAQ, Vol. 23, 
No. 9, p 1738-1750, September 1987. 6 fig, 6 tab, 27 


Descriptors: *Stochastic models, *Stochastic hy- 
drology, Stochastic process, *Sediment transport, 
*Rivers, *Channel morphology, *Model studies, 
*Sediment storage, Channels, Sediments, Sediment 
distribution, Seasonal variation, California, Red- 
wood Creek, Mathematical equations, Mathemati- 
cal studies, Reservoirs. 


A stochastic model is developed for the transport 
of stored sediments down a river channel. The 


model is based on probabilities of transition of 
particles among four different sediment storage 
reservoirs, called active (often mobilized), semiac- 
tive, inactive, and stable (hardly ever mobilized). 
The probabilities are derived from computed resi- 
dence times. Two aspects of sediment storage are 
investigated: flushing times of sediment out of a 
storage reservoir and changes in the tity of 
sediment stored in different reservoirs due to sea- 
sonal sediment rt into, and out of, a eso 
The model is applied to Redwood Creek, a 
bed river in northern California. Althou; 
Redwood Creek data set is incomplete, fle 
cation serves as an example of the eee 
that can be done with the method. The 
also provides insights into the sediment. paces 
process. Sediment flushing times are ly de- 
pendent on the degree of interaction of the stable 
reservoir with the more gen d sediment reser- 


are responsible for the ong 
storage. Turnover times of channel sediment in all 
but stable reservoir are on the order of 750 
years, suggesting this is the time needed for thor- 
ough interchange between these sediment com- 
— and cycling of most sediment particles 
the initial reservoir to the ocean. Finally, o 
Markov model has adequately characterized sed 
ment storage c in Redwood Creek for 1947. 
pin! especially for the active reservoir. The 
a field observation of the passage of 
a ree of sediment through the active reservoir of 
middle reach of Redwood Creek in the 18 
on eeewtie a major storm in 1964 that intro- 
duced large quantities of landslide debris to the 
channel. (Author’s abstract) 
W88-01913 


CONVECTIVE TRANSPORT WITHIN STABLE 
RIVER SEDIMENTS, 
Louisiana State Univ., Baton Rouge. Dept. of 


Chemical g- 

S. A. Savant, D. D. Reible, and L. J. bogoege 
Water Resources Research WRERAQ, Vol. 23, 
No. 9, p 1763-1768, September 1987. 6 fig, 2 tab, 16 


Descriptors: *Sediment transport, *River sedi- 
ments, *Sediments, *Path of pollutants, *Pollutant 
aes *Convective transport, Sediment-water 
interfaces, Model studies, Mathematical models, 
Mathematical = tions, Pressure distribution, 
Rivers, Interstitial water, Pollutants, Convection. 


Local pressure variations of the order of 100-1000 
Newtons/sq m can be observed between the up- 
stream and downstream faces of the typically trian- 
ae dunelike sediment structures. that 
orm at the sediment-water interface of rivers. 
Laboratory ents were conducted examin- 
ing the influence of this localized pressure varia- 
tion on contaminant transport processes within the 
sediment. Numerical modeling of the in-bed flow 
via oe element methods was also undertak- 
en in o to predict convective transport under 
typical field conditions. The laboratory - 
ments and numerical simulation of the in-bed 

in several rivers verified that the pressure distribu. 
tion observed on the sediment surface and the 
resulting interstitial fluid convection can control 
transport of chemically inert, nonsorbed contami: 
nants in stable sediments. In-bed Peclet numbers 
were of the order of 100-1000, indicating the negli- 
gible influence of diffusion under the conditions 
examined. (Author’s abstract) 

W88-01916 


MATHEMATICAL MODEL FOR UNSTEADY 
SUPERCRITICAL FLOW ON A MOBILE 
SANDY BED, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Inst. de Ingenieria. 

For primary bibliographic entry see Field 2E. 
W88-01963 


oe . ANALYSIS OF UPLAND ERO- 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 


P. Y. Julien, and M. Frenette. 
Hydrological Sciences Journal HSJODN, Vol. 32, 
7 3, 347-358, September 1987. 11 fig, 1 tab, 12 


Descriptors: *Erosion, *Mathematical analysis, 
*Chaudiere basin, Sheet erosion, Rill erosion, 
Mathematical studies. 


Scale effects in computing sheet and rill erosion 
losses from large basins have been studied for grid 
sizes ran 0.03 to 4 sq km over drainage 
areas up to sq km. As a result of the analysis 
conducted on the basin (5830 sq km), 
ihe mone chacactetiatice of the basin can be used to 
estimate the mean annual upland erosion losses 
after a correction factor for the influence of grid 
size is introduced into the calculation. The use of 
fine-meshed grids can be justified when informa- 
tion on the areal distribution of soil erosion is 
desired. (Author’s abstract) 

W88-01965 


ANALYSIS OF STRATIGRAPHIC CONTROL 
ON RIVER BANK FAILURE, 

Nigeria Univ., Nsukka. Dept. of Geology. 

For primary bibliographic entry see Field 8D. 
W88-01994 


EFFECT OF CARBOHYDRATE IN THE SEDI- 
MENT ON THE MUSTY ODOR PRODUCTION 
BY ACTINOMYCETES, 

National Inst. for Environmental Studies, Yatabe 
(Japan). } 

For primary bibliographic entry see Field 2H. 
W88-02013 


OF CADMIUM ADSORP 


DU CADMIUM SUR LES SED) 

DE COMABBIO - ITALIE DU NORD), 
Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

For primary bibliographic entry see Field 5B. 
W88-02016 


ADSORPTION OF COPPER, ZINC AND LEAD 
aan SEDIMENTS OF RIVER GANGES IN 


IA, ; 

Roorkee Univ. (India). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W88-02021 


AEOLIAN CONTRIBUTIONS OF Ma = 
METALS TO MARINE SEDIMENTS 
KUWAIT, 

Kuwait Inst. for Scientific Research, Safat. Envi- 
ronmental and Earth Sciences Div. 

For primary bibliographic entry see Field 5B. 
W88-02024 


EVALUATION OF THE REPARTITION OF 
PCBS BETWEEN ee ae AND PARTICU- 
LATE MATTER IN 


IN RIVER SEINE (FRANCE) 

(EVALUATION DE LA REPARTITION PARTI- 

pron ans ane DES PCB (POLYCHLOR- 
OBIPHENYLES) EN SEINE), 


Paris-6 Univ. (France). Inst. d’Hydrologie et de 

Climatologie 

For primary ry bibliographic entry see Field 5B. 
W88-02106 


EVALUATION OF THE FLUID DYNAMIC 
PROPERTIES OF MUD FLOWS ON MOUNT 
ST HELENS, 

Montana State Univ., Bozeman. Dept. of Civil 
egy and Engineering Mechanics. 

Lang, and J. D. Dent. 

Available from the National Technical Institute 
Service, Springfield, VA ep as PB87 218236/ 
AS, price codes: AOS in pa copy, AO01 in micro- 
fiche. Final Report, March i983. 8 p, 32 fig, 7 tab, 
22 ref, 4 append. Project C-10042-V(1). - 
ment of the Interior Contract No. 14-4-0001-1471. 





*Mount Saint Helens, *Mudflows, 

Sates E Gad, *Pine Creek, *Toutle_ River, 
Sepa models, *Swift Reservoir, 

Flow c Channel flow, 

Flow velocity, 


Kinematics, Mathematical 
Snowpack, Volcanoes, Mud. 
Findings of a ter based study of the mud- 


flows on Mt. St. fo 
18 May 1980 are summarized. 


Vicksburg, MS. Hydraulics 
po — boli preps entry see Field 8A. 


GABIONS USED IN STREAM GRADE-STABI- 
LIZATION STRUCTURES: A CASE HISTORY, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 
For primary entry see Field 4D. 
W88-02356 = 


TEMS WITH 


ic entry see Field 4A. 


EFFECT OF CULTIVATION ON SEDIMENT 
COMPOSITION AND DEPOSITION IN PRAI- 
RIE POTHOLE 

National Fisheries Contaminant Research Center, 
Youstne, SD. Field ys Station. 

D. B. Martin, and W. A. Hartman. 

Water, Air, and Soll Pollution WAPLAC, Vol. 34, 
No. 1, p 45-53, May 1987. | fig, 3 tab, 18 ref. 


Descriptors: *Sedimentation, “Sediments, 
vation, *Wetlands, *Prairie potholes, * 

Watersheds, Runoff, Agricul 
Grasses. 


*Culti- 
ture, utrients, 


Texture, major nutrient content, and deposition 
rate of sediments were com; for five prairie 
pothole wetlands surro' by native grassland 


significan 

centages, but lower a 

pret woes precoahy that of 

at sites av ive times grass- 
land locations. Enrichment ratios (the quotient of 
sediment concentration divided by upland soil con- 
centrations) that sand was selectiv 
retained in proportions on uplands in 
types of watersheds, that silt was selectively re- 
moved (although in different proportions) from 
uplands in both types of watersheds, and that clay 
was selectively retianed only on grasslands. Total 
N and organic matter concentrations were signifi- 
cantly higher in both the soils and sediments of 
grad watersheds, but there were no differ- 


WATER: STRUCTURE TRANSLOCA- 
For primary bibliographic entry see Field 1B. 
weeosss er 


METHODS TO DETERMINE STRUCTURE IN 
WATER AND AQUEOUS SOLUTIONS, 

State Univ. of New York at Stony Brook. Dept. of 
For primary bibliographic entry see Field 1B. 
W88-01594 


LOW-FREQUENCY RAMAN SCATTERING 
FROM WATER AND AQUEOUS SOLUTIONS: 
Al DIRECT MEASURE OF HYDROGEN BOND- 
Howard Univ., Washington, DC. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 1B. 
W88-01595 


DIFFRACTION TECHNIQUES THE 
STUDY OF PURE WATER AND AQUEOUS So- 
LUTIONS, 

Institut Max von Laue - Paul Langevin, Grenoble 


(France). 5 ; . 
For primary bibliographic entry see Field 1B. 
W88-01597 


GEOCHEMICAL EVOLUTION OF GROUND- 
WATER IN STRATIFIED-DRIFT AND ARKO- 
SIC BEDROCK AQUIFERS IN NORTH CEN- 
TRAL CONNECTI 


CUT, 
sagem Survey, Albany, NY. Water Resources 


For primary bibliographic entry see Field 2F. 
W88-01686 


TRANSPORT OF REACTING SOLUTES SUB- 

JECT TO A MOVING DISSOLUTION BOUND- 

ows NUMERICAL METHODS AND SOLU- 

Geological Survey, Menlo Park, CA. Water Re- 

sources 

For pe hae ; bibliographic entry see Field SB. 
W88-01689 


BACTERIA IN DEEP COASTAL PLAIN SEDI- 
MENTS OF MARYLAND: A _ POSSIBLE 
SOURCE OF CO2 TO GROUNDWATER, 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


Geological Survey, Columbia, SC. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2F. 
W88-01694 


bn yp ent od OF THE AMAZON: 3. 
THERING CHEMISTRY AND LIMITS TO 
DISSOLVED 


Princeton Univ., NJ. Dept. of Geological and 
Geophysi ical Sciences. 

For primary bibliographic entry see Field 2J. 
W88-01809 


ROLE OF FE(II) IN METAL COMPLEX AD- 
SORPTION BY HYDROUS SOLIDS, 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

A. R. Bowers, and C. P. Huang. 

Water Research WATRAG, Vol. 21, No. 7, p 757- 
164, July 1987. 8 fig, 2 tab, 24 ref. NSF Grant No. 
CEE 8104728. 


Descriptors: *Iron, *Heavy metals, *Adsorption, 
*Chemical reactions, Path of pollutants, Labapet. 

ry analysis, Chemical analysis, Metal complexes, 
Nickel, Lend, Zinc. 


The effect of Fe(III) on the adsorptive behavior of 
complexed Ni(II), Pb(II) and Zn(II) by gt 
solids (gamma-Al203, SiO2 and mordenite) has 
been examined in the laboratory. Ethylene-diamin- 
etetraacetic acid (EDTA) por '1,2-dihydroxyben- 
zene-3, 5 disulfonic acid (Tiron) were used as 
strong organic complex formers. Iron(III) was 
found to have stronger complex formation con- 
stants than the divalent metals; however, the pH- 
dependent conditional constants indicated that the 
organic ligands would favor Fe(III) in the low pH 
range (approximately <5), whereas the divalent 
metals are favored at the high pH’s Conc 
>6). The partitioning of organic li 
Fe(III) and the divalent metals as a ion of pH 
was shown to play a significant role in the adso: 
tive behavior of the complexed divalent = 
When present at low concentration (<0.000001), 
the divalent metals adsorbed in a ‘metal-like’ 
manner when Fe(III) was present, compared to a 
‘ligand-like’ behavior when Fe(III) was not avail- 
able to compete for the organic ligand. At high 
concentrations (0.0001 M), Ni(II) behaved in a 
‘li -like’ manner due to the comparatively low 
pa al of the Fe(3+) species, while Pb(II) and 
Zn(1) exhibited a transitory behavior, somewhere 
between the ‘free’ and the complexed metal spe- 
cies. (Author’s abstract) 
W88-01835 


CONTROL OF EUTROPHICATION OF LAKES 
AND RESERVOIRS BY MEANS OF PRE- 
DAMS. II. VALIDATION OF THE PHOS- 
PHATE REMOVAL MODEL AND SIZE OPTI- 
MIZATION, 

Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

For — bibliographic entry see Field 5G. 
W88-0184 


OF THE MASS ACCOMMO- 
DATION COEFFICIENT OF SO2 (G) ON 
WATER DROPLETS, 
Boston Coll., Chestnut Hill, MA. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5B. 
W88-01859 


FLUORIMETRIC DETERMINATION OF NI- 
TRATE IN NATURAL WATERS WITH 3- 
AMINO-1,5-NAPHTHALENEDISULPHONIC 
ACID IN A FLOW-INJECTION SYSTEM, 
Okayama Univ. (Japan). Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W88-01870 


LIGNIN GEOCHEMISTRY OF SEDIMENTS 
FROM THE NARRAGANSETT BAY ESTUARY, 
Battelle New England Marine Research Lab., 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


Duxbury. 
For Primary ‘ibliographic entry see Field 2L. 
W88-019 


Song! OF BORATE MINERAL EQUI- 
LIBRIA NATURAL WATERS: APPLICA- 
TION TO ‘SEARLES LAKE, CALIFORNIA, 

California Univ., San Diego, La Jolla. Dept. of 


A. R. Felmy, and J. H. Weare. 

Geochimica et Cosmochimica Acta GCACAK, 

Vol. 50, No. 12, p 2771-2783, December 1986. 14 

fig, 14 tab, 29 ref, append. ACS Grant 14550-AC2, 
DOE Grant DE-AC03-85SF 15522, and NSF 

Grant OCE 85-07902. 


Descriptors: *Searles Lake, *California, *Chemical 
precipitation, *Borate, Minerals, Chemical analy- 
sis, Geochemistry, Lakes. 


The chemical equilibrium model of Harvie has 
been extended to include borate species. The 
model is based upon the semi-empirical equations 
of Pitzer and is valid to a high ionic strength 
(approximately 14 m) and high borate concentra- 
tion. Excellent agreement with the existing emf, 
isopiestic, and solubility data in the system (Na-K- 
Ca-Mg-H-Cl-SO4-CO2-B(OH)4-H20) was ob- 
tained. Calculated mineral solubilities are in gener- 
al within 10% of their experimental values, even at 
high ionic strengths. The model was applied to the 
multicomponent, high ionic strength (I approxi- 
mately 10) and high borate concentration (B sub 
tau approximately 0.5 m) Searles Lake evaporite 
deposit. Utilizing the chemical composition of the 
interstitial brine, the model predicts equilibrium 
between the brine and only those minerals which 
are known to be in contact with the brine. These 
calculations demonstrated the applicability of the 
model to high ionic strength, high borate concen- 


tration natural waters. The model was also used to 
calculate the mineral sequences which should 
result from evaporation of the major source of 
water for Searles Lake, the Owens River. The 
geochemical conditions necessary for the forma- 
tion of the most recent mud and saline units were 
examined. 


The final results indicate that the miner- 
al sequences found in the most recent saline unit in 
Searles Lake can be produced by evaporation of a 
water close in composition to present Owens River 
water, provided primary. dolomite formation is de- 
layed and back reaction between the Parting Mud 
and the Upper Salt is inhibited. (Author’s pr ar 
W88-01971 


PREPARATION OF ENVIRONMENTAL SAM- 
PLES FOR THE DETERMINATION OF POLY- 
CYCLIC AROMATIC HYDROCARBONS BY 
THIN-LAYER CHROMATOGRAPHY, 

Wayne State Univ., Detroit, MI. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5A. 
W88-01983 


DETERMINATION OF TRACE LEVELS OF 


AND HIGH-PERFORMANCE LIQUID CHRO- 
MATOGRAPHY, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 5A. 
W88-01984 


NITROGEN EXCHANGE 


OCEAN, 
South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
For primary bibliographic entry see Field 2L. 
W88-01995 


VARIATION IN APPARENT TRACE METAL 
COMPLEXING CAPACITY OF NATURAL 
WATERS WITH PLATING POTENTIAL USING 
ANODIC STRIPPING VOLTAMMETRY, 

Western Australia School of Mines, Kalgoorlie. 


For primary bibliographic entry see Field 2H. 
W88-02015 


ADSORPTION OF COPPER, ZINC AND LEAD 
BY BED SEDIMENTS OF RIVER GANGES IN 


INDIA, 

Roorkee Univ. (India). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W88-02021 


STUDIES OF HUMIC AND FULVIC ACID DY- 
NAMICS IN COASTAL MARINE WATERS OF 
SOUTH FLORIDA, 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

For primary bibliographic entry see Field 2L. 
W88-02056 


REACTION MECHANISMS OF POLYCHLO- 
RINATED DIBENZO-P-DIOXINS AND POLY- 
CHLORINATED DIBENZOFURANS DURING 
OZONATION OF WATER SAMPLES (REAK- 
TIONSVERHALTEN POLYCHLORIERTER DI- 
BENZO-P-DIOXINE UND POLYCHLOR- 
IERTER DIBENZOFURANE BEI DER OZON- 
UNG VON WAESSERN), 

Institut Fresenius Chemische und Biologische La- 
— G.m.b.H., Taunusstein-Neuhof (Germa- 
ny, F.R.). 

For primary bibliographic entry see Field 5D. 
W88-02084 


SOLUBLE SALT CONTENT OF THE ALLUVI- 
AL BANKS OF A SEMI-ARID TRIBUTARY 
CATCHMENT OF THE GREAT FISH RIVER, 
Rhodes Univ., Grahamstown (South Africa). Hy- 
drological Research Unit. 

For primary bibliographic entry see Field 2G. 
'W88-02090 


GROUNDWATER FLOW PATHS AND HY- 
DROGEOCHEMISTR 


AND 
Abteilung Umweltschutz des Kantons Aargau, 
Aarau (Switzerland). 
For primary bibliographic entry see Field 2F. 
W88-02097 


AND QUALITY OF BRACKEN 
WwW AND LITTER- 


TTCHMENT, 
Plymouth Polytechnic (England). Dept. of Geo- 
hical Sciences. 
‘or primary bibliographic entry see Field 21. 
W88-02365 


COMPUTER MODELLING STUDY OF THE 
CHEMISTRY OCCURRING DURIN' 


iG CLOUD 
FORMATION OVER 
UKAEA Atomic Energy Research Establishment, 
Harwell (England). 
A. M. Hough. 
Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1073-1095, May 1987. 14 fig, 5 tab, 43 ref, 
2 append. 


Descriptors: ———— chemistry, *Clouds, 
*Water chemistry, *Model studies, *Acid rain, 
*Path of pollutants, *Cloud chemistry, Aerosols, 
Tons, Acidity, Oxidation. 


Acidity of cloud droplets was studied using a 
model has been developed which describes the 
chemical processes occurring during the formation 
of hill cloud. This model has been applied to the 
study of four cases which should be typical of the 
chemical conditions which can exist during the 
formation of such cloud over hills in the N of 
England. The results show that a wide range of 
chemical behavior is possible in cloud droplets, 
depending on the history of the airmass. The com- 
position of the water-soluble aerosol is of impor- 
tance in determining the chemical composition of 
cloud droplets, with most of the sulfate and large 


proportions of the other ions being derived from 
this source. Gas-phase chemistry is also important, 
not only because it dictates the initial concentra- 
tions of oxidants such as H202 and O3 and of 
acidic gases such as HNO3 at the onset of conden- 
sation, but also because of the chemical processes 
which occur concurrently with those in clouds. 
These are important sources of radicals, as well as 
of ‘nitric acid, which continue to dissolve in solu- 
tion. Gas-phase HCl, HNO3 and NH3 are all of 
primary importance in describing the acidity of 
cloud droplets. The various oxidation mechanisms 
for SO2 can all be important, with their relative 
contributions varying from case to case. H202 
does not invariably dominate this process, especial- 
ly in winter when its concentration may be low. 
The chemistry of hill clouds is far from trivial and 
oversimplification can result in a misunderstanding 
of the behavior which occurs. There is a need, 
rather, to consider a wide range of reactions if the 
nature of the overall processes and the impact of 
manmade emissions on the environment via this 
route are to be understood. (Author’s abstract) 
W88-02402 


OXIDATION OF SO2 IN RAINWATER AND 
ITS ROLE IN ACID RAIN CHEMISTRY, 

Leeds Univ. (England). Dept. of Fuel and ‘Energy. 
For primary bibliographic entry see Field 5B. 
W88-02405 


INFLUENCE OF ALKALINE PARTICULATES 
InDAn OF CLOUD AND RAIN WATER IN 


IND 

Indian Inst. of ewe Meteorology, Poona. 

L. T. Khemani, G. A. Momin, M. S. Naik, P. S. P. 
Rao, and P. D. Safai. 

Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1137-1145, May 1987. 5 fig, 1 tab, 54 ref. 


Descriptors: *Cloud chemistry, *Rainfall, *Alka- 
linity, *Cloud liquid water, *Acid rain, *Path of 

llutants, *Fate of pollutants, *Water analysis, 
ons, Metals, Chlorides, India. 


Cloud and rain water samples were collected on 
board aircraft by specially designed equipment, 
during three monsoon seasons, 1983, 1984 and 1985 
in the Pune regi in India. The samples were 
analyzed for major ionic components and pH, and 
the concentrations of all the ionic com; ts 
were found to be significantly hi; (35-161%) in 
cloud water than in rain water. In cloud water Cl 
contributed most (35%) to the total ionic concen: 
tration followed by Ca (21%) and Na (17%). Sul- 
fate and nitrate concentrations, on the av 
were low and were found to account for only 6% 
of the total ionic concentration. pH of cloud water 
the GO2 equilibrated value (5.2) Fhe findings sug 
value - 
gest thet fafluence of anthropogeni pom tony 
negligible and that of soil dust which is alkaline is 
substantial on the pH and chemistry of cloud/rain 
water in India. (Author’s abstract) 
W88-02408 


CHEMICAL COMPOSITION OF PRECIPITA- 
— AT MARION ISLAND (SUB-ANTARC- 


Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Botany. 

V. R. Smith. 

Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1159-1165, May 1987. 2 fig, 2 tab, 41 ref. 


Descriptors: *Atmospheric chemistry, *Water 
chemistry, *Precipitation, *Ions, *Marion Island, 
Metals, Chlorides, Nutrients, Antarctic. 


Over a 1-year period 16.40 g Cl(-)/sq m, 10.35 g 
Na/sq m, 2.11 g SO4-S/sq m, 1.24 g Mg/sq m, 0.39 
g K/sq m, 0.37 g Ca/sq m and 0.21 g inorganic N/ 

itation 450 m inland 


Marion Island (4 (46 deg 54 Ro S, 37 

Dissolved POCP and organic forms o 

detected in the precipitation samples. Concentra- 
tions of Ci(-), Na, Mg, Ca and as well as the 
total ionic concentration in the precipitation sam- 





ples were significantly negatively correlated with 
the amount of precipitation. The ionic concentra: 
tion order (Cl > Na > SOS > Mg > K + Ca) 
in the precipitation was very similar to that in 
penne Seca Tete Ukidy that seodl of the 
inorganic N found in the precipitation originated in 
penguin rookeries on the nearby shore zone. A 
comparison is made between precipitation inputs of 
nutrients at the island and those at other subpolar 
sites in the S and N Hemispheres. (Author’s ab- 
stract) 

W88-02410 


DEPOSITION OF NITRATE-N AND SULFATE- 
S BY PRECIPITATIONS IN SCHLESWIG-HOL- 


STEIN, 
Kiel Univ. (Germany, F.R.). Inst. fuer Pflanzener- 
und Bodenk 


unde. 
For primary bibliographic entry see Field 2B. 
W88-02411 


VARIATIONS IN THE 87SR/86SR RATIO IN 
LAKE WATERS FROM CENTRAL SWEDEN, 
Stockholm Univ. vgn > Devt of Geology. 

F. E. Wickman, and G. Al “4 

Nordic Hydrology NOHYBB, Vol. 18, No. 1, p 
21-32, 1987. 7 fig, 4 tab, 10 ref. Swedish National 
Research Council Grants Nos G-GU 4141-107 and 
G-GU/RT 4141-109. 


eg Pears marae isot 


The 87Sr/86Sr ratios of lake waters from eastern 
isting mainly of 1.7- 
er years old granitoid 

. The ratios range 

tere x, oa and are similar to lake and stream 
alogiay similar areas. The annual 

vate 6 the isotope ratio in two small lakes 

wes respective range of 0.7323-0. Vicon! 0.7313- 

Sere heck in spring 
when the ratio of farface water was lowered by 8 


> ly 


). great 
water (0.109-0.710) and those of rocks in old Pre- 
cambrian platforms with granitic rocks (0.720 and 
pe gp gente in waters (ground, lake and river) 
with ratios around 0.720-0.740. This means that the 
Pht aes ratio is an excellent tool in studies of 
gic processes, such as mixing of waters and 
aahende endliogs reactions between water and mineral 
matter. (See also W88-02440) (Author’s abstract) 
W88-02439 


VARIATIONS OF 87SR/86SR_ IN WATER 
FROM Ap ag DISCHARGING IN THE 


BOTHNIAN BAY, BALTIC 

Royal Inst. of Tech., Stockholm (Sweden). Institu- 
tionen foer Kulturteknik. 

F. and F. E. Wickman. 


Nordic Hydrology NOHYBB, Vol. 18, No. 1, p 
33-42, 1987. 3 fig, 2 tab, 5 ref. 


: *Streams, *Isotoy studies, Hyp 
um isotopes, *Limnology. i 
*Tracers, *Geochealietr  Hydroleey, ‘oman 
Finland, Bothnian Bay. 


The nil ages oo ratio in 53 water samples were 
analyzed, 26 from streams in Sweden, 22 from 
streams in Finland and 5 from the Bothnian Bay 
itself. The brackish seawater of the bay had the 
isotope ratio 0.7095, while the streamwater samples 
varied from 0.7177 to 0.7366. The weighted aver- 

age isotope ratio with respect to discharges was 
0.7313, this high ratio reflecting the dominance of 
granitic ic rocks in the region. For 
streams with an average discharge between 1-40 cu 
m/s the isotope ratio was within the interval 0.718- 
0.736, while those with discharges >150 cu m/s 
defined an interval of 0.728-0.735. The variations in 


isotope ratios are discussed with r 
rock geology of drainage basins, 


le effects of 
seawater in i 


ae cons 
tic Sea. 


undations and Post; 

bined with the com ine bisonat a 
(See also W88-02439) (Author’s abstract) 
W88-02440 


PROBLEM OF ‘RED WATERS’: A NEW AP- 
PROACH TO ITS SOLUTION, 

Water and Electricity Dept., Abu Dhabi (United 
Arab Emirates). 

A. M. Shams El Din. 

Desalination DSLNAH, Vol. 60, No. 1, p 75-88, 
September 1986. 1 fig, 2 tab, 27 ref. 


Descriptors: *Red waters, *Water chemistry, 
*Water treatment, *Corrosion, Pipelines, Oxygen, 
Tons, Carbonates, Films, Chemical precipitation. 


Red waters result from the attack of aggressive 
Senn Cole Fen aaa ee ee 
shececnen, Wen © sega a nee 
importance of oxygen in sustaining the cathodic 
culciion Indovetied Natural or desalinated waters 
Contala the elements of sel-ahihition tn the fore 
of Ca(2+) and HCO3(-) ions. These, when careful- 
ly adjusted at the proper pH value, produce a 
compact, ee ee vee The 
relations governing poocipiention of 
the film are outlined. The Langelier and 
indices, pet Bosc Bay wf ad 
of waters, overlook the parts played by the 
metal and by oxygen in securing 
Enmphans iad on te reduction of oxygen which 
produces the OH(-) ions that trigger the 
of CaCO3. The conditions allowing the 
formation of the film are defined as those where 
the fluxes of HCO3(-) poo! Ca(2+) are equal to or 
exceed that of the OH(-) ions. The 
is tested with the UMM AI Nar potable water. The 
type and sequence of precipitates contributing to 
formation are arrived at from a consideration 
gen oe eyed caf enced nna 
It is concluded that the film is hetero 
nature, formed of CaCO3, FeCO3, Fe(OH)3 on 


ing wii ‘ormation and/or stability are dis- 
cussed briefly. (Author’s abstract) 
W88-02447 


INFLUENCE OF ALKALINE PARTICULA 
ON THE CHEMISTRY OF FOG WATER AT 
DELHI, NORTH INDIA, 

Indian Inst. of Tropical Meteorology, Poona. 

wa peeey bibliographic entry see Field 5A. 


2L. Estuaries 


BENTHIC RESOURCES ASSESSMENT TECH 
NIQUE, A METHOD FOR QUANTIFYING 
THE EFFECTS OF BENTHIC COMMUNITY 
CHANGES ON FISH RESOURCES, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental 

For primary bibliographic entry see Field 5C. 
W88-01531 


DREDGING AS A CLEANUP METHOD FOR 
AN INDUSTRIALIZED BAY, 
a Engineer District, Seattle, WA. Seattle Dis- 


For or primary bibliographic entry see Field 5G. 
W88-01539 


COASTAL AND INLET PROCESSES NUMERI- 
CAL MODELING SYSTEM, 

So Engineering Research Center, Vicksburg, 
For primary bibliographic entry see Field 8B. 
W88-01546 


INTRODUCTION TO SAND CLOSURES AND 
RELATED COMPUTATION METHODS, 

Svasek (B.V.) Rotterdam (Netherlands). 

J. N. Svasek. 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 292-304, 9 fig, 1 tab. 


Descriptors: *Sand closures, *Mathematical 
models, *Estuaries, Mathematical studies, Sedi- 
ment loss. 


Estuaries may be enclosed using several tech- 
niques. In many cases, dredged sand is the most 
feasible source of material for the closure struc- 
ture. The following points were addressed: (1) A 
description of sand c’ e and its advantages; (2) 
The processes involved; (3) How the processes can 
be simulated in mathematical models; and (4) The 
value of the computed results for the determination 

of the optimum execution method. In the field ‘of 
sand closures a new terminology has developed. 
The major definitions are selal eek A summary 
is also 7 of a number o! ‘ont closures, compar- 
ing the losses of sediment during the operations. 
(Computational methods for computing sand loses 
incinde (1) the RIUMOD - coefficient method, (2) 
the computer models LAGRA, UITZAK, 
EQBARI, and SLUITZAK. These methods 
permit the computation of the total loss by integra- 
tion in time. After completion of the closure, = 
calculated and observed losses are in the sam 
order of magnitude. (See also W88-01522) (Lantz- 


W88-01553 


INTERNATIONAL. SYMPOSIUM ON 
MOST IMPORTANT UPWELLIN 


IGUELAXMSIMPOSIO INTERNACIONAL 
SOBRE LAS AREAS DE AFLORAMIENTO 
MAS IMPORTANTES DEL OESTE AFRICANO 
(CABO BLANCO Y BENGUELA)). 

Instituto de Investigaciones Pesqueras de Barcelo- 


na (Spain). : 

Volume 1, 1985. 586 p. Edited by C. Bas, R. 
Margalef, and P. Rubies. 

Descri; : *Oceanography, *Symposium, *Up- 
*Cape Blanco, *Cape Benguela, Ocean 
circulation, Conferences, Ocean bottom, Primary 
productivity, Pelagic ecosystems, Coastal waters. 


This symposium discusses the mechanisms and the 
physical and biological processes that relate to 
ocean upwelling at Capes Blanco and Benguela, off 
the West African coast. The three major section 
headings in this first volume are: (1) ocean dynam- 
ics, (2) primary productivity, and (3) pelagic eco- 
systems; with papers discussing topics from nutri- 
ent distributions and water temperature variability, 
to - lankton assemblages and the zoogeo- 
graphy of lanternfishes. (See W88-01616 thru W88- 
01652) (Lantz PTT) 

W88-01615 


SOME ASPECTS OF PHYSICAL PROCESSES 
IN COASTAL UPWELLING, 

Woods Hole Oceanographic Institution, MA. 

K. H. Brink. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and ), Volume 1, 1985. p 5-14, 2 
fig, 22 ref. NSF Grant No. OCE-8213968 


Descriptors: *Upwelling, *Coastal waters, *Ocean 
circulation, Wind-driven currents, Advection, 
Mixing, Hydrometeorology. 


The considerable body of research in wind-driven 
coastal upwelling over the last decade makes it 
appropriate to try to evaluate the improvement of 
our understanding. In general, the recent results 
have led to a new appreciation of some general 
aspects of the problem which were not thoroughly 
explored in earlier studies. A few of these 
aspects are reviewed. First, advances in the under- 
standing of near-surface dynamics show how 
mixing and lateral advection determine the off- 
shore scale and the length of time over which 
—_ upwelling affects the physical system. 
jongshore variability in velocity and in 
the ne hydveneaaie field appear to be important in 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


all systems. This nonuniformity allows for impor- 
tant alongshore divergences in mass, heat and mo- 
mentum. Finally, the upwelling process varies con- 
siderably over the meteorologically-set time scales 
of 2-10 days. Combined with the three dimensiona- 
lity of the system, time dependence leads to highly 
irregular paths followed by individual ls of 
upwelled water. The overall richness of observed 
upwelling phenomena may complicate interpreta- 
tion of observations, but the traditional fundamen- 
tal concepts remain remarkably useful as a qualita- 
tive basis of understanding. (See also W88-01615) 
(Author’s abstract) 

W88-01616 


PHYSICAL AND CHEMICAL PARAMETERS 
IN THE BENGUELA AND CAPE BLANC RE- 


DUCTED IN NOV.-DEC. 1972 AND AUG.-SEPT. 


1973, 

Morski Inst. Rybacki, Gdynia (Poland). 

A. Majewicz. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 15-24, 9 
fig, 6 ref. 


Descriptors: i. *Ocean circulation, 
*Cape Benguela, *Cape Blanco, *Coastal waters, 
Water temperature, Salinity, Oxygen, Mixing, 
Ocean currents. 


Fishing investigations were conducted on R/V 
‘Professor Siedlecki’ in 1972 and 1973 in regions of 
Benguela Current and Cape Blanc; they were ac- 
companied by basic oceanographic observations. 
Based on standard measurements such as tempera- 
ture, salinity and oxygen, the center of upwelling 
was localized in the vicinity of Luderitz. The 
effect of this upwelling was observed in the entire 
coastal zone, between latitudes 22’5 S and 27’5 S. 
Upwelling was accompanied by weak horizontal 
currents which caused the opposite effect, i.e. 
downward movement of waters. In such a differ- 
entiated, three-dimensional circulation of water 
masses, no decrease of the oxygen contents was 
observed, as expected, in surface waters in the 
center of upwelling. The minimum oxygen content 
in bottom layers, in the south-western region of 
Africa, was about 0.24 ml/L. In the region of Cape 
Blanc, horizontal circulation predominated and the 
upwelling was very weak. (See also W88-01615) 
(Author’s abstract) 

W88-01617 


NUTRIENT DISTRIBUTIONS IN THE CEN- 
TRAL WATER MASS FRONT NEAR CABO 
BLANCO, OCTOBER 1981, 

Centro de Tecnologia Pesquera, Canarias (Spain). 
O. Llinas, F. Fraga, and E. D. Barton. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 37-48, 11 
fig, 5 ref. 


Descriptors: *Upwelling, *Nutrients, *Ocean cir- 
culation, *Cape Blanco, *Central water mass, 
Phosphates, Nitrates, Mixing, Nutrients. 


The distributions of nitrate and phosphate in the 
frontal zone between North and South Atlantic 
Central Water masses off Cape Blanco are de- 
scribed. The anomalies between observed nutrient 
values and those calculated from the proportion of 
each water mass entering the mixture are dis- 
cussed. It is confirmed that the nucleus of North 
Atlantic Central Water which is found throughout 
the year between 20-21 N and 18-20 W around 150 
m depth has an anomalously low nutrient concen- 
tration. (See also W88-01615) (Author’s abstract) 
W88-01618 


STRUCTURE AND VARIABILITY OF THE 
CENTRAL WATER MASS FRONT OFF CABO 
BLANCO. OCTOBER 1981-APRIZL 1982, 
University Coll. of North Wales, Menai Bridge. 
Marine Science Labs. 

E. D. Barton. 

IN: International Symposium on the Most Impor- 


tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 49-61, 8 
fig, 9 ref. Natural Environment Research Council 
Grant No. GR3/3522. 


Descriptors: *Cape Blanco, *Coastal waters, *Sa- 
linity, *Ocean circulation, *Oceanography, *Water 
temperature, Central water mass, Mixing, Water 
currents, Conductivity. 


Two cruises took place in October 1981 and April 
1982 to investigate the boundary zone separating 
the North and South Atlantic Water Masses in the 
region 19-20 N. During both cruises, large scale 
conductivity-temperature-depth probe (CTD) sur- 
veys were carried out to locate the water mass 
boundary, finely spaced (1-2 km separation) hydro- 
graphic casts were made on sections through the 
boundary and time series were executed within the 
frontal zone. An array of three moorings, each 
carrying six current meters equipped with conduc- 
tivity sensors, was placed close to the boundary 
zone during the first cruise and recovered during 
the second. The situation was quite similar during 
both cruises, with a tongue of South Atlantic Cen- 
tral Water extending northwards rp the conti- 
nental slope to about 22 N inshore of the North 
Atlantic tral Water (NACW). The water mass 
front was much stronger than previously observed. 
Horizontal changes of up to 0.001 in salinity oc- 
curred in distances of 10 km but compensating 
temperature gradients resulted in weak horizontal 
density differences. The front migrated across the 
mooring array about 30 days after deployment 
with a detectable lag between moorings, allowing 
a com; of the associated hydrographic ial 
flow fields. During the second cruise, an 80 km 
long, 50 m thick intrusion of NACW was found 
emanating from the front. Properties of the intru- 
sion were consistent with an page rer role for 
double diffusive processes in production and 
dissipation. (See poms Wes-01cisy (Author’s ab- 
stract) 

W88-01619 


MODELS OF COASTAL UPWELLING DRIVEN 

BY JOINT-1 AND AUFTRIEB-77 DATA, 

University of East Anglia, Norwich (England). 

School of Mathematics and Physics. 

J. A. Johnson. 

IN: International Symposium on the Most Impor- 

tant Upwelling Areas off Western Africa (Cape 

P mcps a Benguela), Volume 1, 1985. p 63-70, 4 
ig, 5 ref. 


Descriptors: *Ocean circulation, *Upwelling, 
*Coastal waters, *JOINT-1, *AUFTRIEB-77, 
*Model studies, Wind-driven currents, Data inter- 
pretation, Mauritania, Water temperature. 


The wind stress time series measured during the 
JOINT-1 cruises off North West Africa are used to 
drive models of the coastal current along the 
North West African continental shelf. The models 
include the effects of shelf topography, coastline 
orientation, stratification and variability. Wind data 
from the AUFTRIEB-77 experiment between 17 N 
and 19 N off Mauritania are also used. The output 
from the models is compared with the Joint-1 and 
AUFTRIEB-77 current and temperature data. The 
orientation of the coastline is important and the 
effects caused by offshore variation in the wind 
field are significant. (See also W88-01615) (Au- 
thor’s abstract) 

W88-01620 


SOME EFFECTS OF LONGSHORE BOTTOM 
VARIABILITY ON NW AFRICAN UPWELL- 
ING DYNAMICS (ALGUNOS EFECTOS DE LA 
INFLUENCIA DE LA VARIACION DE PRO- 
FUNDIDAD DE COSTA Y FONDO EN SEN- 
TIDO N-S SOBRE LA DINAMICA DEL AFLOR- 
AMIENTO DEL NO DE AFRICA), 

Centro de Calculo Electronico, Madrid (Spain). 
A. Onoro, J. Font, and J. R. Pascual. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 71-77, 4 
fig, 12 ref. 


Descriptors: *Upwelling, *Ocean circulation, 
*Ocean bottom, *Model studies, *Cape Bojador, 
Wind currents, Water currents. 


A simplified three-dimensional model of coastal 
upwelling circulation off Cape Bojador (NW 
Africa) assumes that steady state, cross-shelf veloc- 
ity has a baroclinic component due to wind drag. 
A barotropic component provides the flux neces- 
sary to maintain a steady sea level. Longshore 
velocity is only baroclinic. The gradual longshore 
bottom rise produces a widening of the upwelling 
area as well as an attenuation of its intensity. 
Upwelled waters reach the continental shelf 
mainly on the northern side of the modelled 
region. (See also W88-01615) (Author’s abstract) 
W88-01621 


VARIABILITY OF THE TEMPERATURE 
FIELD OFF THE NGRTH-WESTERN COAST 
OF AFRICA, 

Akademiya Nauk URSR, Sevastopol. Marine Hy- 
drophysics Inst. 

N. P. Bulgakov, A. B. Polonsky, Y. I. Popov, Y 

V. Artamonov, and V. P. Nikiforova. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 79-92, 7 
fig, 15 ref. 


*Water temperature, *Upwelling, 
*Temperature gradient, *Ocean circulation, 
Africa, Seasonal variation, Thermocline, Coastal 
waters. 


Variability of the vertical thermal structure of 
water and surface temperature is analyzed on the 
basis of two hydrological sets of data and en route 
observations of ocean surface temperature in the 
Tropical and Subtropical Atlantic. A specific role 
is shown of upwelling zones off the north-western 
coast of Africa in es space-time variability of 
the temperature field in the low-frequency spectral 
region. Two regions in the upwelling zone which 
are qualitatively different from the viewpoint of 
seasonal variations in the temperature field of sur- 
face and subsurface layers are noted. In addition, a 
characteristic of interannual variability of surface 
temperature is given. (See also W88-01615) (Au- 
thor’s abstract) 
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ABOUT INTER-ANNUAL COASTAL UPWELL- 
ING VARIATIONS OFF NW-AFRICA WITH 
REFERENCE TO CHANGES OF ‘SOUTHERN 
OSCILLATION’, 

Akademie der Wissenschaften der DDR, Rostock- 
Warnemuende. Inst. fuer Meereskunde. 

N. Michelchen. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 93-100, 2 
fig, 21 ref. 


Descriptors: *Upwelling, *Coastal waters, *South- 
ern Oscillation, *Water temperature, *Gulf of 
Guinea, Seasonal variation, Ocean circulation. 


From the viewpoint of teleconnection between 
inter-annual variations of meteorological and 
oceanological anomalies in different tropical areas 
around the world caused by the steering mecha- 
nism of the ‘Southern Oscillation’, several time 
series of the sea surface temperature (SST) are 
analyzed from selected coastal stations in W. 
Africa over a time range of at least twenty years. 
The inter-annual response of monthly SST-anoma- 
lies (SSTA) off NW. Africa and along the northern 
coast of the Gulf of Guinea is compared with the 
corresponding response of the Southern Oscillation 
Index (SOI) as a well known indicator for the 
intensity of the ‘Southern Oscillation’. One can 
find the following indications of this: (1) The inter- 
annual variations of SSTA are contrarily observed 
off NW Africa with respect to their sign as the 
corresponding anomalies along the northern coast 
of the Gulf of Guinea; (2) An accumulation of 
negative SSTA off NW Africa is frequently estab- 
lished in such situations which are designated by a 
decreasing SOI. There inter-annual response of 





coastal waters off NW Africa and along the north- 

ern coast of Gulf of Guinea on the variability of 

the ‘Southern Oscillation’ may be a key 

re the ly tea planning of fishery-activities by 
ican countries. (See also W88-01615) 

(Author's abstract) 
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DIAGNOSTIC CASE STUDY OF MESO-SCALE 
UPWELLINGS WITHIN A LAYER NEAR THE 
SEA SURFACE OFF CAP BLANC IN SUMMER 


1972, 
Akademie der Wissenschaften der ge Rostock- 


tant Upwelling Areas off Western Africa (| 
Blanco and Benguela), Volume 1, 1985. p 101- 
7 fig, 17 ref. 


Descriptors: *Upwelling, *Cape Blanco, *Coastal 
waters, *Case studies, Topography, Advection, 
Surface waters, Vorticity, Ocean circulation, 
Water currents, Phosphates, Oxygen, Nutrients. 


Observed winds and densities were used for the 
calculation of currents by a nonlinear 

model in a veel upw Lr NW 
Africa, between the latitudes 0 and 22 N and 
from the longitodes of 17 30° W up to 19 30 W. 
Spatial current structures and the estimated 
tive vorticities were compared with the observed 
distribution of phosphate and oxygen. The relative 
vorticity at the sea surface is decomposed into a 
wind induced part and into a geostrophic part in 
order to distinguish local variation of causes of 
hee = numbers rapes Samp one 
ings inon with Sanne tones numbers of 0 (0. if where noalin- 


P 
plained near the position of 21 N19 20" 5 


nearshore upwelling center between 18 / /19 N, 17/ 
18 W. It is concl that the action of the 
graphic beta-effect on the al flow (ex- 
pe by the alongshore advection of the relative 
vorticity) plays an important role for the produc- 
tion of meso-scale y Ac structures because the 
potential vorticity is not locally conserved. (See 
alo W8801615) lawthor’s pve t) 


IN: International Symposium on the Most “(Cape 
117 


SEASONAL TRENDS IN THE LONGSHORE 
en tant on OF SURFACE TEMPERA- 


S, 
CONDITIONS AND CURRENTS IN THE 

21-24 S, 
yee eg Research Inst., Cape Town (South 

Tica) 

A. J. Boyd, and J. J. Agenbag. 
IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (| 
Blanco and Benguela), Volume 1, 1985. p 119-148, 
15 fig, 1 tab, 24 ref. 


Descriptors: *Seasonal variation, *Coastal waters, 
*Water tem *Ocean circulation, Water 
currents, Upwellin; Thermocline, Salinity, 
Mixing, Continental shelf. 


Seasonal averages of surface temperature are 

sented for the sea area 20-160 nautical miles Off. 
shore between 18 and 34 S off southwestern 
Africa, based on data received from shipping 
during 1968-1980. These averages show that an 
area of water cooler than 16 C extends along the 
whole coast between 18 and 34 S up to 140 mi 
offshore in winter and spring. In summer and 
autumn, this area contracts, and apart from cooler 
upwelled water within 20 mi of the coast, water 
cooler than 16 C only occurs between Walvis Bay 
(23 S) and ,¢ Town (34 S), to a maximum of 60 
mi offshore. ig longshore temperature 

ents at 20 mi offthore occur south of St elena 
Bay and Walvis Bay in all four seasons, with the 
coolest water occurring between these two sites. 
Smaller ients are also found north of the 
Orange River and off Cape Frio. These features 
can be related to bottom topography, coastline 
orientation and the presence of advected water 


masses. Similar gradients are found at 60 mi off- 
shore, but at 160 mi offshore little latitudinal tem- 
ee ee en Caen ae 

trends based on shipping data 
agree with results from scientific cruises, but in 
addition the latter show a local surface tempera- 
ture maximum at 22 S. Comparison is made with 
Foe meee ob peng co par apa, tigen 
ee en —— oa 
seen from November to February, from Febru. 
ary to April a temperature rise occurs subsurface at 


100 m as well. This temperatur 
asocnied with the occurrence of higher sly 


conditions which last to May, but because a de- 
a ely Oe ere Sere 
is not indicated so much as is upwelling 
3 water from a more northerly origin. Measure- 
ments of currents at a depth of 10 m and 25 mi 
offshore at 21 and 24 S show a dominant NW 
component of up te: 40:cui/sic, whieh is most 
pees SS ee Ta Se 
southward flow whi h 
copamee” end eigenen, Sten’ Sleheescestiag 
conditions between March and May, is deduced 
oe to occur below a wind driven 
pa and/or not at the current measuring sites just 
inside the edge of the continental shelf. (See also 
'W88-01615) (Author’s abstract) 
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WIND SHEAR AND UPWELLING ALONG 
THE SW TIP OF AFRICA, 
Det Commission, Johannesburg 


ag 
mt Jury. 
IN: Interwational Symposium on the Most Impor- 
tant Upwelling Areas 0} off Western Africa (Cape 
ite and Benguela), Volume 1, 1985. p 149-159, 
7 


Descriptors: *Upwelling, *Wind-driven currents, 
Cape ee aorvg Case studies, T h Te ’ 

Opograp: y, em- 
poral distribution, Spatial distribution, Water cur- 
rents, Vorticity, Water temperature. 


Along the SW Coast of South penal os S, 17- 
hic irregularities shear 


pene tin wgger pent on Agee per i 

interaction of topography and wind. 

indicate that vertical shears of -2(0.01)/sec produce 
—— wind sie teed of -6(0.0001)/sec = 

jongshore sea surface temperature ——— o! 

C/km, a characteristic of weeuietlé avait winds 
and upwelling in the southern Benguela Current. 
(See W88.01615) (Author’s abstract) 
W88-01626 


ee UPWELLINGS OFF NAMIBIAN 


Abadentie der Wissenschaften der DDR, Rostock- 
Warnemuende. Inst. fuer Meereskunde. 


E. Hagen. 

IN: International Symposium on the Most — 
tant Upwelling Areas off Western Africa ( = 
Blanco and Benguela), Volume 1, 1985. p ik 179. 

10 fig, 1 tab, 5 ref. 

Descriptors: *Coastal waters, *Upwelling, Stes 
nental shelf, *Ocean circulation, Water curren’ 
Wind-driven currents, Mass field, Mothomatica! 
studies, Topography. 


The across shore variations in time of the mass 
field, which are caused by barotropic continental 
shelf waves owing to the exponential approxima- 
tion of a typical shelf profile, are compared with 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


the across shore variations in time in empirical 
orthogonal functions of the observed winds and 
the baroclinic mass field for the zone between 30 
km and. 170 km offshore at a latitude of 20.5 S in 
the austral spring of 1979. It is assumed that the 
energy-rich barotropic continental shelf waves 
over the shelf occasionally impress their space-time 
structures upon the dynamics of local baroclinic 
processes. By this vi int, it is shown that in the 
100 km coastal zone local across shore vari- 
ations in time in the structure of the observed mass 
field can be adequately explained in terms of the 
linear theory of continental shelf waves. In this 
coastal zone the current and mass field respond 
hydrostatically to variations in the along shore 
component of the local wind, the across shore 
structure of the mass field being predominantly 
linearly gp oe upon the linear. across shore 
dependence ot ig shore wind component 
ie apulgrel 94 deaths apaeear n 
internal hical Rossby wave with a period 
of about 13 days seems probable seaward of this 
zone. (See also W88-01615) (Author’s abstract) 
W88-01627 


a OF THE RECENT ENVIRONMEN- 


QUERIA DE LA REGION SUR DE BEN- 
GUELA), 

Sea Fisheries Research Inst., Cape Town (South 
Africa). 

L. V. Shannon, G. B. Brundrit, R. J. M. Crawford, 
A. I. L. Payne, and P. A. Shelton. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 181- 200, 
8 fig, 33 ref. 


Descriptors: *Fisheries, *Coastal waters, *Cape 

Benguela, *Ocean circulation*Environmental ef- 
fects, Oceanography, Meteorology, Water temper- 
ature, Upwelling, Physalia, Red tides, Benthic en- 
vironment, Ecological distribution. 


There is fairly conclusive evidence that the 
summer of 1982/83 was oceanographically anoma- 
lous in the southern ——— region south of 32 S. 
The higher incidence of cold fronts passing over 
the south western Cape, the positions of the atmos- 
pheric pressure systems and Subtropical Conver- 
gence zone, the altered distribution of sea surface 
temperature, the reduction in south-easterly winds 
and consequently upwelling, the prevalence of 
Physalia, red tides and small flagellates, changes in 
the distribution of intertidal organisms, and the 
local breeding failure of some sea birds, all point to 
a perturbed situation. What is also significant is 
that the warm event in the southern Benguela 
coincided with a warm evert (El Nino) in the 
tropical Pacific, indicaiing an environmental per 
turbation on a global rather than a local scale. The 
1982/83 event appears to have adversely affected 
the South African purse-seine fi , the catch 
per unit effort bein ihe lowest of the twenty-year 
period for which are records of effort. The 
anchovy in particular did not seem to be readily 
available during the first three months of 1983. In 
contrast, there is no indication that the warm event 
has adversely affected hake. (See also W88-01615) 
(Author’s abstract) 
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WATER EXCHANGE BETWEEN THE RED 
SEA AND GULF OF ADEN, 

Alexandria Univ. (Egypt). Dept. of Oceanography. 
M. M. Osman. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 205-212, 
1 fig, 4 tab, 13 ref. 


Descriptors: *Red Sea, *Gulf of Aden, *Water 
exchange, Water supply, Model studies, Seasonal 
variation, Upwelling, Ocean circulation, Salinity. 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


The Red Sea is a semi-isolated body of water 
having no tributaries and negligible rainfall. Due to 
the arid climate of the area, ong from its 
surface is exceedingly high. The only significant 
water supply is from the Gulf of Aden. Accoi 
ly, during any month the water budget of the sea is 
determined mainly by the water exchange through 
the Strait of Bab-El-Mandeb, the amount of evapo- 
ration and month-to-month sea level variations. 
These facts are incorporated in a simplified model 
a estimate monthly net water volume transports. 
The obtained values are combined with monthly 
surface transports to determine monthly and 
annual transports of the inflowing and outflowing 
waters. The achieved results for the annual vol- 
umes of the inflowing and outflo water are in 
ith those i from Knud- 
sen’s Hydrographical Theorem. The examination 
of water and salt interchanges sup the validity 
of the obtained results. (See also W88-01615) (Au- 
thor’s abstract) 
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RELATIONSHIP BETWEEN THE DECREASE 
IN SOLAR CONSTANT AND THE NORTH- 
SOUTH FLOW IN THE CALIFORNIA CUR- 


RENT, 

tesisto de Investigacones Pesqueras de Vigo 
Spain). 

M. G. Larraneta, and A. Vazquez. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 213-221, 
4 fig, 1 tab, 13 ref. 


Descriptors: *Water currents, *Ocean circulation, 
*Solar radiation, *California current, Solar ener, 
Energy flux, Seasonal variation, Oceanograp y. 


The following hypothesis is discussed: Variations 
of the oceanic currents mainly on these 
two factors: (1) the variation of the solar energy 


but in currents N-S this factor will be variations of 
the solar energy flux. Previously the authors had 
studied the effect of polar motion in marine ecosys- 
tems of the North Atlantic Ocean, where currents 


cient of a variation for the first Empirical Orthogo- 
nal Function in the California Current, as an exam- 
ple of N-S current, have been used. Relationshi: 
between these two factors appears to be si 

cant, and the time lag between changes of the solar 
energy flux and response of the current flow seems 
Oe eee Onan warn oe 
velocity of et By seems to confirm this 
solar ener; in oceanic currents. (See also 
W88-0161 (Author's abstract) 
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PRIMARY PRODUCTION IN UPWELLING 
AREAS. ENERGY, GLOBAL ECOLOGY AND 


RESOURCES, 
ieee (Spain). Dept. de Ecologia. 
IN: International Symposium on the Most Im 
tant Upwelling Areas off Western Africa ( 
— and Benguela), Volume 1, 1985. p 225-232, 


Descriptors: *Ocean circulation, *Primary produc- 
tivity, *Upwelling, *Energy, Kinetic energy, Eco- 
systems, Oxygen, oe: Nutrient cycling, 
Phosphates, Food chain, Stress. 


Primary pr PP pasa is dependent on supporting 
yee The work done by exosomatic 
congy Goat ia fective in promoting primary pro- 
duction is unevenly distributed. wor thig cas the point of 
view of biological prod 
energy is particularly Gnaet in 
tems. The organization of the mad that en- 
hances primary production is reflected in its spatial 
prema aaah in its fluctuations. Upwelling ecosys- 
tems are under stress which accelerates internal 
cycling. A fraction of the recirculating elements be 


upwelling sys- 


discharged at the boundaries: oxy, not and aioe 
to the ae phosphate an 
to the sediment. The spectrum of c! in ren 
upwelling cconytems is conducive to short food 
chaigk relatively lo . ae and positive se- 
lection of are also able to survive 
important undies t by mm man. This reason may be 
as important or more important than the 
eeemervers in any appreciation of the value of 
urces provided by the upwelling areas. (See 
po 'W88-01615) (Author's abstract) 
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PRIMARY PRODUCTION IN THE CAP 

BLANC REGION, 

University o£ Southern a Los Angeles. 
Hancock Foundatio: 


IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and ), Volume 1, 1985. p 233-243, 
pe by F Grant Nos. OCE 765004 and 
7727006. 


Descriptors: ces productivity, *Cape Blanco, 
*Upwelling, *Ocean circulation, * Phytoplankton, 
Ecosystems, Model studies, Carbon, Nitro; Nu- 
trient cycling, Nutrients, Food chain, Wind, Stress. 


Estimation of integrated seasonal or annual pri- 
mary production in an upwelling area is made 
difficult by the short time and space scales of 
variability. However, an understanding of the 
physical and chemical processes that control phy- 
toplankton processes in a specific upwelling area 
may be the most approach to understand- 
ing the’ position of the area in the hierarchy of 
major upwelling ee Intensive studies of some 
of the ped real, chee ee Said basic 
patterns o! proc- 
Sep oaderpan dealbicia Penetaee Was sper 
thesized into an idealized steady-state conceptual 
model of the upwelling primary — cycle. 
An adaptive ‘shift-up’ phase, with increasing 
carbon and nitrogen os uptake rates, occurs 
following upwelling of a phytoplankton seed popu- 
lation with nutrient rich water to high ambient 
irradiance. shift-up phase is followed by a 
shift-down phase as nutrients decline and typical 
symptoms of nutrient limitation appear. The 
manner in which the cycle proceeds in a given area 
or during a specific environmental event is modu- 
lated by physical and chemical processes, with 
high wind-stress and the resulting turbulence re- 
Fa the rate of increases during the shift-up 
and the initial nutrient concentration limi 


continues and the total production resulting from 
the cycle. Both wind-stress and nutrient conditions 
to be ae per wo vo in mage = 


Blanc primary pi values 
those uae? in Peru. Fcc ‘also ¥ Wee D1615) U (Av- 
thor’s abstract) 
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NITROGEN FIXATION BY TRICHODESMIUM 

THIEBAUTII IN THE UPWELLING REGION 

OFF NORTHWEST AFRICA, 

Instituto de Investigaciones Pesqueras de Barcelo- 

na (Spain). 

F. Vallespinos. 

IN: International Symposium on the Most Impor- 

tant a Areas off Western Africa (Cape 
and Benguela), Volume 1, 1985. p 245-251, 

2 fig, 2 tab, 17 ref. 


Descriptors: *Ni fixation, *Trichodesmium 
thiebautii, *Upw & Ecosystems, Biomass, 
Water mass, Algae, rophyll a, Seasonal varia- 
tion. 


Trichodesmium thiebautii biomass in the upwelling 
a ee ates a ge any ge 8 

masses were studied during the cruise 
ATLOR VII carried out in November 1975. The 
acetylene reduction technique was used to measure 
the N2 fixation. In autumn, this algae is predomi- 
nantly distributed in the area occupied by South 
Surface water, very poor in nutrient contents. Av- 
erage N2 fixation for seven stations was 0.45 mi- 
crogram N/microgram chlorophyll a/h, and the 


average rere a and protein contents of the 
colonies was 0.035 microgram and 0.77 microgram 
respectively. In the area surveyed, T. thiebautii is 
most abundant from August to November, while it 
is absent during the spring. 
are absent at the surface (layer 35 m thick). It is 
concluded that T. thiebautii assimilates N at a fast 
rate and it is imferred that its growth and metabo- 
lism are also fast. Due'to the temporal fluctuations 
pt rahe the ge layer populations, the blooms are 
nsw err ly formed by rapid growth. (See also 
THT (Lantz-PTT) 
W88-01633 


In automn, nutrients 


COASTAL-ZONE-COLOR-SCANNER' (CZCS) 
IMAGERY FROM NORTHWEST AFRICAN 
UPWELLING, 

Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

For primary bibliographic entry see Field 7B. 
W88-01634 


PRELIMINARY CARBON BUDGET OF THE 
_— BENGUELA PELAGIC ECOSYS- 


cae Town Univ. (South Africa). Dept. of Ap- 
plied Mathematics 

M. O. Bergh, J. G. Field, and L. V. Shannon. 

IN: International Symposium on the Most Im; 
tant Upwelling Areas off Western Africa (| 
Blanco and Benguela), Volume 1, 1985. p'281-304, 
6 fig, 8 tab, 51 ref. 


Descriptors: ‘*Cape Benguela, *Ecosystems, 
*Carbon budget, “Upwelling, Ocean circulation, 
Energy, Primary productivity, Chlorophyll, 
Oxygen, Carbon radioisotopes, Biomass, Fish, 
Food chain, Mammals. 


A study was conducted to assess the standing 
stocks of the main components of the southern 
Benguela ecosystem, their productivity and the 
flows of energy or carbon along the main path- 
ways of the food web. A matrix of trophic interac- 
tions between the main components of the pelagic 
ecosystem was constructed from information ob- 
tained by interviewing fisheries scientists and from 
fom a. data. Priathy production was estimated 
rom a combination of satellite ocean color meas- 
shipboard chlorophyll measurements, 
a Cia uptake and oxygen production experi- 
ments. production was estimated using 
biomass data and turnover rates or predator con- 
sumption requirements. The daily carbon require- 
ments of zooplankton, planktivorous and predatory 
fish, birds, squid and mammals were estimated to 
compile a tentative input-output matrix for the 
main components of the system. The budget indi- 
cates that predatory fish are by far the most impor- 
tant a on small shoal fish followed by 
The preliminary bud a ceo ee come? of 
suggests some oO! 
the primary patealion ia fost from the euphotic 
surface waters as detritus annually. The problems 
associated with accounting for predation on zoo- 
plankton are discussed. Demersal hake stocks are 
the most valuable resource and the most important 
carnivores on midwater fish and squid. Ecological 
interactions between small shoal fish, squid and 
hake are discussed, suggesting that changes in ex- 
ploitation patterns may have unpredictable effects 
on the ecosystem. (See also “w88-01615) (Author’s 
prac 
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DISTRIBUTION AND CYCLING OF NUTRI- 
ENTS AT FOUR SITES IN THE BENGUELA 
SY: 


STEM, 
Sea Fisheries Research Inst., Cape Town (South 
Africa). 


G. W. Bailey. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 305-317, 
8 fig, 1 tab, 25 ref. 


Descriptors: *Nutrient ey Benguela, 
*Nutrient distribution, *Upwelling, Nutrient pend 





bution, Phytoplankton, Ocean circulation, Primary 
productivity. 


Comparisons are made between the distribution of 
nutrients in two different areas in the Southern 


The regions i 
Sg fps ee 
ee eee 

y an area of strong upw 
half and an area of decreased whan activity 
towards the north. Although tem of nutri- 
ent-rich South the phy Cental paocthe Sry“ major 
nee ytop pop 

stable Confit ts the sorthers patt of tack 

pei favor higher levels of primary production, 
greater sedimentation of particulate organic matter 

greater local recycling of nutrients. (See also 
W88-01615) (Author’s abstract) 
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PHYTOPLANKTON DISTRIBUTION AND DY- 
NAMICS IN THE SOUTHERN BENGUELA 


CURRENT, 
Sea Picherie Research Inst., Cape Town (South 
a C. Brown, and L. Hutchings. 
IN: International Symposium on the Most Im 
tant wate see Areas off Western. Africa (Cape 
tan Volume 1, 1985. p 319- 
D oie: 2 tab, 64 


tion, Chocophy Fi gy me Species 
qs Upwelling, Nitrates, Nutrient 
ility. 


Developments in research into the ecology of phy- 
toplankton in the southern Benguela region are 
reviewed. Species identification, cell counts and 
chlorophyll a distribution from shi measure- 
ment give some indication of the overall 

and seasonal distribution of phytoplankton. 
followed by some results of more intensive ro 


BENGUELA CURRENT, 
Sea Fisheries Research Inst., Cape Town (South 
E.T. Mlivieri, L. Hutchings, P. C. Brown, and R. 
G. Barlow. 


IN: International Symposium on the Most Im: r- 
tant Upwelling Areas off Western Africa ( 
Blanco and Benguela), Volume 1, 1985. p 345-371, 
14 fig, 1 tab, 51 ref. 


Descriptors: *Phytoplankton, *Upwellin; 
cle size, *Ecological distribution, *Cape i 
*Frequency distribution, Biomass, 

Species oan Waaiiverenne currents, Ocean cir- 
culation, Mixin; 


The growth and decay of three phytoplankton 
communities are described in newly upwelled 
waters of the southern Benguela Current. The 
communities varied in their ey a and in 
their diversity and ge dominance. Their parti- 
cle size spectra also differed in terms of total 
biomass and size range of the particle volume 
peaks. Changes in the species composition and 
growth were attributed to short-term wind vari- 
ations by —— upwelled developing waters to 
mix with different neighboring water bodies. (See 
ear” (Autior’s abstract) 


SOME WAYS OF INCREASING WATER BIO- 
LOGICAL PRODUCTIVITY, 


All-Union Research Inst. of Marine Fisheries and 


yj, and N. V. Vershinskij. 

“ Symposium on the r- 
tant Upwelling Areas off Western Africa nea (Cape 
a and Benguela), Volume 1, 1985. p 373-375, 

re! 


Descriptors: *Productivity, *Upwelling, *Black 
Sea, , Pumps, Water temperature, Wind- 
driven currents, Feasibility studies. 


Artificially generated upwellings are an option to 
increase the natural it f oceans. 


and wave energy, 

pone oh A series of experiments, using sea 
waves energy, conducted in the Black Sea are 

the results showing the feasibility of this 
idea. The potential sys pierpe sy py 
upwelling in the Black Sea could reach 1.2 gmC/ 
cu m, which is at canvas a enone beet 
uring t is su; t 
efforts of comed ddes bamened te comune 
tion and increase of fish resources in a particular 


could be sponsored by international fisheries and 
food organizations. (See also W88-01615) (Lantz- 


PTT) 
W88-01639 


IN: International Symposium on the Most Im 
tant Upwelling Areas off Western Africa (| 
Blanco and Benguela), Volume 1, 1985. p 3 

8 fig, 1 tab, 70 ref. NSF Grant Nos. 3-09410 
and OCE821-5225. 


Descriptors: *Upwelling, *Phytoplankton, *Coast- 
al waters, *Ecosystems, Ecological ag 
Wind-driven currents, at Cosas circulation, Mixin 


Upwelling systems are highly dynamic and present 
important variability at various space and time 
scales. However, the basic physical structure of the 
main coastal areas is comparable and the 
available ph studies suggest that the 
distribution of phytoplankton in these areas pre- 
sents many common features. During periods of 
favorable wind, the up ecosystems 
pf wid trl, col renively fights tor 
y areas with progressively sta- 
bility. The whole structure aire aaah or contracts 
according to the intensity of hysical forcing 
(winds, waves). Differences in the fe (roses envi- 
ronment related to temporal p intensifica- 
tion and relaxation water circulation 
are reflected in variations of the phytoplankton 
completion Studies carried out mainly off NW 
Africa and Peru have suggested that the phyto- 
plankton of a coastal upwelling region can be 
described as a series of assemblages, which, from 
the point of view of their species composition, can 
be ordained along an axis relating ——— 
life-forms to decaying turbulence and nutrient 
—— (See also W88-01615) (Author's ab- 


W88-01640 


IDENTIFIED PHYTOPLANKTONIC SPECIES 

Lg oe WATERS OFF EASTERN 
CANARY ISLANDS (ESPECIES FITOPLANC- 
TONICAS IDENTIFICADAS EN AGUAS LI- 
TORALES DE LAS ISLAS CANARIAS ORIEN- 


TALES), 

ae de Tecnologia Pesquera, Canarias (Spain). 
IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 403-415, 
3 fig, 18 ref. 


Descriptors: *Phytoplankton, *Taxonomy, *Coast- 
al waters, *Canary Islands, Species distribution. 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


Two hundred and twenty-one species have been 
identified in the inshore waters around the eastern 
Canary Islands. A high percentage of them have 
been cited for the Mediterranean Sea (31%), and 
25% for the North Atlantic. Twenty-two percent 
are widespread species. A small number of them 
(4%) have been cited for the NW Pacific. The 
majority of species (38%) either seldom appear in 
the samples or they are not very abundant (34%). 
Only 4% are considered to be very abundant 
during the season in which they show their 

in abundance. (See also W88-01615) (Author’s ab- 
stract) 

W88-01641 


EFFECTS OF THE ‘EL NINO’ 1982-83 ON THE 
PHYTOPLANKTON OFF PERU (EFECTOS 

-_ FENOMENO ‘EL NINO’ 1982-83 SOBRE 

EL FITOPLANCTON DE LA COSTA PER- 

UANA), 

Instituto del Mar del Peru, Callao. 

B. Rojas de Mendiola, O. Gomez, and N. Ochoa. 

IN: International Symposium on the Most Impor- 

tant Upwelling Areas off Western Africa (Cape 

Blanco and Benguela), Volume 1, 1985. p 417-433, 

4 fig, 1 tab, 5 ref. 


Descriptors: *El Nino, *Phytoplankton, *Peru, 
*Ecological distribution, ‘*Ocean circulation, 
Water temperature, Biomass, Species diversity. 


The ‘El Nino’ phenomenon, an intrusion of warm 
water masses into the Peruvian coast, breaks the 
equilibrium between the different components of 
the ecosystem in this region affecting the phyto- 
plankton. Changes in phytoplankton communities, 
their distribution and abundance are directly relat- 
ed to the intensity of the El Nino. The plankton 
biomass of Peru is usually high, with an average of 
5 ml/cu m within 60 mi from the coast. Great 
reductions of this value are directly related to the 
El Nino intensity. Thus, during the. El Nino 1972- 
73, which was considered to be a Big Nino, the 
average was 0.3 mi/cu m, while during the El 
Nino 1982-83 this value fell to less than 0.1 ml/cu 
m, showing its negative impact on the phytoplank- 
ton. The lowest values, which are no ly ob- 
tained beyond the 60 mi distance offshore, are 
found very close inshore during El Nino events. 
When the El Nino 1982-83 reached its peak (April- 
May), these very low values covered all Peruvian 
coastal waters. The phytoplankton principally 
composed of diatoms, containing a small propor- 


borders of the upwelling areas; outside the 60 miles 
offshore line, the phytoplankton is mainly made up 
of dinoflagellates. During El Nino events this dis- 
tribution is totally different. The warm waters din- 
oflagellates come near the coast to 10 miles or less 
from the shore, while the Peruvian Current-typical 
diatoms are either relegated to very small and 
nearshore areas, or are replaced by large diatoms 
characteristic of the invading water masses. (See 
also W88-01615) (Lantz-PTT) 
W88-01642 


PARTICULATE CARBON AND NITROGEN 
AND PLANKTON BIOMASS IN OLIGOTRO- 
PHIC AND UPWELLING SYSTEMS, 

Instituto de Investigaciones Pesqueras de Barcelo- 
na (Spain). 

M. Alcaraz, M. Estrada, J. Flos, and F. Fraga. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 435-448, 
6 fig, 5 tab, 21 ref. 


etn *Carbon, *Nitrogen, *Plankton, *Bio- 
*Upwelling, Organic carbon, Zooplankton, 
Chlorophyll a, Ecosystems, Nitrogen compounds. 


Quantitative relationships between particulate or- 
ganic carbon and nitrogen (total: TOC, TON; me- 
sozooplankton: ZOC, ZON), chlorophyll a, and C 
ove are often used to describe some functional 

of marine ecosystems since they reflect 
the contribution of living plankton to particulate 
matter concentrations. Following this approach, 
data from three cruises, one in the NW African 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


upwelling region (ATLOR-VII, November 1975), 
and two in fe Western Mediterranean (MEDIT- 
TERANEO-I, October-November 1976, and PEP- 
82, July 1982), have been analyzed. The ATLOR- 
Vil samples have been divided into two grou 

‘poor’ and ‘rich’, according to their chlorophy 

content < 1.5 or > or = 1.5 mg/cu m. TOC and 
TON concentrations in the ‘poor’ samples were of 
Goouy sin « ta ceneninen Ss 
terranean, while in —— samples, TOC and 
TON concentrations roximately twice 
those in the Moditertencen. and ZON values 
in the Mediterranean ed from 1/4 to 1/2 those 


in the NW African up area. (See also W88- 
oe (Author’s abstract) 
W88-01643 


ZOOPLANKTON POPULATIONS FROM THE 
WEST CGAST OF AFRICA (SOBRE LAS POB- 
LACIONES DEL ZOOPLANCTON DEL AT- 
LANTICO AFRICANO), 

Instituto de Investigaciones Pesqueras de Barcelo- 
na (Spain). 

F. Vives. 

IN: International Symposium on the Most Im 
tant Upwelling Areas off Western Africa ( 
fie. 66 ret Benguela), Volume 1, 1985. p 449-4 


ptors: *Zooplankton, “Coastal waters, 
ystems, *Upwelling, *Cape Benguela, *Gulf 
of Guinea, *Cape Blanco, Taxonomy, Biomass. 


Studies on the most important zooplankton taxa 
carried out in both major upwelling areas of the 
Atlantic coast of Africa (Cape Blanco and Ben- 
guela) are briefly reviewed. Comments on some 
research works conducted in the Gulf of Guinea 
region are also made. Early investigations dealt 
a. with systematics, while during the recent 
decades the attention centered on biomass, a al 
208 various ecological aspects of p 
studies permitted comparisons between eco- 
systems under practically continuous upwelling 
conditions, as in Fhe aeee Blanco area, and under 
only short periods of upwelling, as in the Gulf of 
Guinea. (See also ws8-01615) (Author’s abstract) 
W88-01644 


ZOOPLANKTON BIOMASS IN UPWELLING 
REGIONS OFF NORTHWEST AND SOUTH- 
WEST AFRICA, 

Instituto de Investigaciones Pesqueras de Barcelo- 


na (Spain). 
M. P. Olivar, P. Rubies, and J. Salat. 
ternational 


tant Upwelling Areas off Western Africa (( 
Sig, Bact and Benguela), Volume 1, 1985. p 471 
8 ref. 


Descriptors: *Zooplankton, *Biomass, *Upwelling, 
Ocean circulation, Water temperature. 


IN: In Symposium on the Most Cape 
477 


The amounts and distributions of zooplankton bio- 
mass were compared between two oceanographic 
cruises conducted in each one of the upw 
regions off the African coast d spring. In bo 
cases, the samples came from oblique hauls made 
with a Bongo type engine fitted with 505 microme- 
ter mesh size nets. The Pati features 
found during the cruises, especiall: location of 
the upwelling centers, could explain the plankton 
biomass distribution obtained in each case. The 
comparison between both regions led to the fol- 
lowing comments: (1) The southwest upwelling 
region showed better inherent conditions favoring 
lankton development, and the obtained values of 
Coston were noticeably higher; (2) The peaks of 
= abundance in the northwest region were 
found at a greater distance from the coast than in 
the southwest region; and (3) Lowest values of 
plankton biomass were found in areas with more 
stratified waters. (See also W88-01615) (Author’s 


W88-01645 


PELAGIC CROSS-SHELF AND ALONGSHORE 


Akademie der Wissenschaften der DDR, Rostock- 
Warnemuende. Inst. fuer Meereskunde. 

L. Postel. 

IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa ( 
Blanco and Benguela), Volume 1, 1985. p 479-487, 
4 fig, 2 tab, 15 ref. 


Descriptors: *Upwelling, *Ocean circulation, 
*Zooplankton, *Biomass, *Coastal waters, Pelagic 
zone, Water temperature, Seasonal variation. 


Cet pasts of dsadhpagon Cocotte tos for tio po: 
lagic zone off North West Africa. The definition of 
a characteristic biomass for the adjacent pelagic 
SE te ada ae ce 
In the cross-shelf direction, the Phy av" 
aon of cold water upwelling can be 
for several hundred kilometers, and off Cape Blanc 
(20 55’ N) it therefore exceed the range of the 
‘physically’ defined upwelling zone by a factor of 
2.5-3.7. In the ore direction the ‘physical’ 
and ‘biological’ effects are both aj it over a 
distance exceeding 100 km. Al re seasonal 
variations are very Lemp of the same order as 
the meridional migration of cold water upwelling 
phenomena. In the cross-shelf direction, variations 
bff Nouakchott (17 50’ N) and Vert (14 45 N) 
tho W pear to be chiefly of seasonal character. (See 
on (Author’s abstract) 


HORIZONTAL AND VERTICAL DISTRIBU- 
TION PATTERNS OF FISH LARVAE OFF NW 


AFRICA IN RELATION TO THE ENVIRON- 


. 
ms KY Inst. und Museum, Hamburg (Ger- 
many, F.R.). 
H. C. John. 
IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western. Africa 


(Cape 
Blanco and Benguela), Volume 1, 1985. p 489-512, 
8 fig, 5 tab, 52 ref. 


Descriptors: *Ecological distribution, *Fish, 

*Larvae, Dg Blanco, Seasonal variation, Water 

tompaarrhs pwelling, Ichthyoplankton, Species 
versity. 


Off Cape Blanco a stationary boundary between 
water masses persists throughout the year. Off 
a however, = are significant seasonal 
changes in a These changes seem to be 
reflected i ferences in the species composition 
of ichthyoplankton. In winter larvae of temperate 
species prevail, in autumn the number of tropical 
species increases. the winter of 1977, 4 
strong Sons ores was oO! ed, the highest abun- 
fish larvae was found along the continen- 
saa The maximum occurred in the upper 60 
m of water above 16 C. The mean abundance was 
285 larvae/sq m, while during autumn a mean of 
only 28 larvae/sq m was found. Species composi- 
tion and abundance differed with depth. In surface 
waters (< 30 m) larvae of Belone, En- 
graulis, Sardina, Gobiidae, and Sparidae postlarvae 
dominated, a more extended range being occupi 
by larvae of several myctophids, Merluccius, 
churus, Microchirus and Sparidae. The maximum 
of the less abundant Glossanodon and Maurolicus 
larvae was between 60 and 90 m. The horizontal 
distribution of larvae could be interpreted fairly 
well on the basis of the current system and area of 
spawning of the adults. Larvae which live near the 
surface drifted preferentially towards the south 
and offshore, larvae with extended vertical range 
were at least partly carried also by currents 
in the ——- direction. The vertical distribution 
of fish ae off Mauritania may not readily be 
extended to other areas. The southward drift of the 
near-surface larvae may be an exception due to the 
strong upwelling in 1977 rather than a re; 
feature. (See also W88-01615) (Author’s abstract) 
W88-01647 


DISTRIBUTION AND ABUNDANCE OF MYC- 
TOPHID AND GONOSTOMATID LARVAE 
OFF NW AFRICA (DISTRIBUCION Y ABUN- 
DANCIA DE LARVAS DE MICTOFIDOS Y 


GONOSTOMATIDOS EN EL NOROESTE DE 
AFRICA), 

Instituto de Investigaciones Pesqueras de Barcelo- 
na (Spain). 

A. Sabates, and P. Rubies. 

IN: International Symposium on the Most Im 
tant Upwelling Areas off Western Africa (Cape 
Blanco and ), Volume 1, 1985. p 513-5: 

5 fig, 2 tab, 4 
Descriptors: *Ecological distribution, *Coastal 
waters, *Myctophids, *Gonostomatids, Phyto- 
plankton, Seasonal variation, Upwelling. 


Plankton samples were taken off NW Africa 
during two cruises, ATLOR V (April-May 1974) 
and ATLOR VI (October 1975). Three species 
belonging to the family Gonostomatidae and 14 
species bem ya the family Myctophidae have 
been identified species were the same in both 
cruises, but their density was higher during the 
autumn cruise (ATLOR VI). This was coincident 
with the strength of the upwelling observed in the 
region during that season. The most abundant spe- 
cies was the Gonostomatid Maurolicus muelleri, 
while the greater ific diversity was shown by 
the family Myctophidae. The maximum density of 
larvae was found over the continental slope while 
in the central of the area, between 24 45’ N 
and 24 15’ N, was an absolute lack of larvae. 
(See also W388-01615) (Author’s abstract) 
W88-01648 


INFLUENCE OF ENVIRONMENTAL FAC- 
TORS ON THE CAPE PELAGIC FISHERY, 
Sea Fisheries Research Inst., Cape Town (South 


L. Hutchings, and G. Nelson. 

IN: International Symposium on the Most Im; 
tant Upwelling Areas off Western Africa ( 
Blanco and Benguela), Volume 1, 1985. p 523- 340, 
13 fig, 19 ref. 


Descriptors: *Environmental effects, *Pelagic fish- 
eries, *Ecological distribution, Fisheries, 
Upwelling, Wind-driven currents, Larvae, Feed- 
ing. 


The potential influence of environmental factors 
on recruitment and distribution of fish in the Cape 
Pelagic fishery is discussed. The fishery is dominat- 
ed by the anchovy Engraulis capensis, and the 
pilchard Sardinops ocellata, which contribute 
about 80% of the 300-400,000 metric tons catches 
in the South-west Cape. The development of 
plankton populations in the regions of spawning, 
rt of eggs and first-feeding larvae, and re- 
cruiting juveniles are discussed in relation to wind, 
turbulence and upwelling. A simple time scale 
model of response times based 
lengths suggested that wind anomalies had to per- 
sist for at least 3-4 months in order to affect pelagic 
fish recruitment; this has only occurred twice in 
the past 22 years, in 1965/66 and 1982/83, when 
upwelling winds decreased by about 30-40% from 
the mean. Recruitment has not altered drastically 
a the past 16-18 years, suggesting that either 


ly i P 
area. (See also W88-01615) (Author’s abstract) 
W88-01649 


ENVIRONMENTAL BASIN MODEL FOR 

ba COAST PELAGIC FISH DISTRIBU- 
> 

Sea Fisheries Research Inst., Cape Town (South 

Africa). 

R. A. Cruickshank, and A. J. Boyd. 

IN: International Symposium on the Most Im 

tant Upwelling Areas off Western Africa ( 

Blanco and Benguela), Volume 1, 1985. p 541-549, 

8 fig, 14 ref. 


Descriptors: *Pelagic fisheries, *Ecological distri- 
bution, *Model studies, *Cape Benguela, Water 
temperature, Pilchard, hachovy, Seasonal varia- 
tion, Shoals. 


Surface temperatures at 20 miles offshore between 
Cap? Town and Cape Frio were used to construct 





an environmental basin model for pilchard and 
anchovy. Favorable temperatures were selected to 
correspond to areas of anchovy and pil- 
chard concentrations off South West Africa in 


W88-016 


POPULATION GENETICS OF THE SOUTH- 
ERN AFRIC. PILCHARD, SARDINOPS 
OCELLATA, IN THE BENGUELA UPWELL- 
ING SYSTEM, 

Sea Fisheries Research Inst., Cape Town (South 


Africa). 

W. S. Grant. 

IN: cae aragfecianor-y Sata barely - 
tant Upwelling Areas off Western Africa ( 
Blanco and Benguela), Volume 1, 198s. Pp D 351-5 

2 fig, 3 tab, 32 ref. 


Descriptors: *Pilchard, *Cape Benguela, *Upwell- 
ing, *Genetics, Geographic distribution, Fi 


Tag-recovery data est that southern African 
pilchards are subdivided into at least two stocks: a 
northern stock off Namibia and a southern stock 
off the west and south coasts of South Africa. The 
geographic distributions of inherited protein var- 
iants were used to measure the amount of genetic 
differentiation among 6 samples collected between 
19 10’ S and y (33 49 S, 26 08 E). The 
gene products pace earn, base were iden- 
Shed where 8 (27%) loci showed Mendelian —_ 
tion, but only 4 (13%) had common-allele fi 
culag Ripottiinas off sedebephinooect fl for 
testing hypotheses of geographic structure. A con- 
tingency-table analysis of allelic frequencies re- 
vealed no significant differences among the sam- 
ples. The average Nei genetic distance ber ge 
pairs of — was 0.003 and a 

tions oO! edie 


fas having large pot — for gene flow be- 


heterozygosity 
was 0.052 and 99.3% of the total ge- 


netic variation. catising O76 af tes patie 
diversity was due to differences between popula- 
tions. These results show that the Namibian and 
South African stocks are not genetically distinct. 
The observed amount of genetic differentiation 
en er eee 


Gee aio also oWaeDIe ' pending iS ee 


ZOOGEOGRAPHY OF THE LANTERNFISHES 
(OSTEICHTHYES, MYCTOPHIDAE) OF 
SOUTHWEST AFRICA, 

Instituto de Investigaciones Pesqueras de Barcelo- 


IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 573-586, 
3 fig, 4 tab, 26 ref. 


Descriptors: *Lanternfish, *Ecological distribu- 
tion, *Cape Benguela, *Upwelling, Fish popula- 
tions, Species diversity, Zoogeography, Ocean cir- 
culation. 


The lanternfishes (fam. Myctophidae) caught 
during five oceanographic fishing cruises carried 
out in the Southeast Atlantic between 1979 and 
1982 were studied from the point of view of their 
zoogeography. Four of these cruises took place in 
the upwelling area of the Ben, Current off the 
coast of Namibia; during the cruise an oceanic 
area was also explored, that of the Valdivia Bank, 
about 400 miles from the coast. A total of 41 


species were identified, 10 of which a —— only 
in the Benguela area, 25 only in the Valdivia Bank 
tnd-6 it BOE een: The Benguela area showed a 
low specific diversity and the dominating species 
were: Lampadena pontifex, Lampanyctus australis, 
Diaphus dumerilii, Symbolophorus boops, Lam- 
oar hectoris and Diaphus hudsoni. The 
via Bank had a high level of diversity, and 

the dominating : Ceratoscopelus 


—_ ae ieee In the Benguela area, the upwelling 
iar ecological conditions. 

Some of ie aspects related to the lanternfishes 

that inhabit this area are commented upon. (See 

also W88-01615) (Author's abstract) 

W88-01652 


WASTES IN MARINE ENVIRONMENTS. 
ag of Technology Assessment, Washington, 
Office of Technology Assessment, Washington, 
DC. 1987. 313 p. 


Descri rs: *Marine environment, *Waste dispos- 


al, *Water. pollution effects, *Ocean Gonpine: 
Waste management, Coastal waters, Estuaries, In: 
dustrial wastes, Industrial wastewater, Dredging, 
Sludge disposal, Municipal wastes, Fate of pollut- 
ants. 


Two congressional committees - the House Com- 

mittees on Merchant Marine and Fisheries and on 

Public Works and Transportation - requested OTA 

to undertake a broad assessment of waste disposal 

in marine environments. As part of the assessment, 
i Incineration: 


environments can and should play in overall waste 
management. OTA’s principal findings are that 
estuaries and coastal waters are in deep trouble 


areas. As a eons Sik have Dates only: gonial 
successful in protecting these waters - and their 
ecologically, ——— and esthetically valua- 
ble resources - from degradation. Policies to main- 
tain or improve their quality, however, must be 
implemented in conjunction Re pal ye = 
waste management strategies in gi inc! ig 
disposal in the open ocean and on land. 

topics include: marine disposal, impact of waste 
disposal, statutes and programs relating to marine 
waste disposal, managing industrial effluent, man- 
aging municipal effluent and sludge, and managing 
dredged material. (Lantz-PTT) 

W88-01667 


INFLUENCE OF ogo ON JUVENILE 

MARINE FISHES IN ESTUARIES. PART 1. 

FIELD STUDIES AT LAKE ST. LUCIA ON THE 
SOUTHEASTERN COAST OF AFRICA, 

Zululand Univ., Empangeni (South Africa). Dept. 

of Zoology. 

D. P. Cyrus, and S. J. M. Blaber. 

Journal of Experimental Marine Biology and Ecol- 

ogy JEMBAM, Vol. 109, No. 1, p 53-70, July 7, 

1987. 3 fig, 8 tab, 49 ref. 


pe ng re *Turbidity, *Fish populations, *Estu- 
Estuarine environment, *Distribution pat- 
pooner Fish, Populations, Africa, Lake St. Lucia, 
Field tests, Coastal waters, Species diversity, Eco- 
logical distribution, Water temperature, Food 
habits, Water quality. 


Lake St. Lucia, the largest estuarine. system in 
Africa (325 sq km), was chosen as the field study 
area for a 3.5 year (1980-83) investigation into the 
relationships between water turbidity and estuarine 
fish distribution. The variety of habitats, from clear 
water and open sandy shores, to shallow muddy 


WATER CYCLE—Field 2 


Estuaries—Group 2L 


substrata and turbid waters, together with high 
species diversity (108 7 rendered the area 
suitable for the study. The relationships between 
fish distribution and environmental factors were 
monitored by monthl y seine netting of fish at seven 
sites representative of the range of conditions in St. 
Lucia. Simultaneously, water turbidity, salinity, 
and temperature were recorded. The possible influ- 
ences of substratum type and food availability 
were also investigated using recently published 
data on invertebrate benthos and zooplankton dis- 
tributions. The results showed that the distribution 
of juveniles of the 20 most common fish species 
were statistically correlated only with water tur- 
bidity, water temperature, and food availability. 
The correlation with temperature was related to 
seasonal not spatial temperature patterns. Turbidity 
and food type influences were difficult to separate 
but exceptions were the anchovy vitriros- 
tris (Gilchrist and ioe pe and the sole Solea 
bleekeri mine cee whic nooneee only in turbid 
water despite the read occurrence of their 
prey, and Gerres Bera ay no G. rappi (Bar- 
nard), and G. filamentosus Cuvier, all of which 
occurred only in clear water although the greatest 
densities of their bivalve prey were in 
waters. Principal component analysis with a mini- 
mum spanning tree plot and a canonical correlation 
test showed that the fish fauna could be divided 
into five groups according to their occurrence in 
various ities. It is suggested that turbidity 
plays a significant role, either singly, or in combi- 
nation with other variables in determining the dis- 
tribution of juvenile marine fishes in estuaries. (See 
also W88-01707) (Author’s abstract) 

W88-01706 


INFLUENCE OF TURBIDITY O 

MARINE FISHES IN ESTU. 

LABORATORY STUDIES, 

WITH FIELD DATA AND CONCLUSIONS, 
Zululand Univ., Empangeni (South Africa). Dept. 
of Zoology. 

D. P. Cyrus, and S. J. M. Blaber. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 109, No. 1, p 71-91, July 7, 
1987. 2 fig, 6 tab, 43 ref. 


Descriptors: *Turbidity, *Fish populations, *Estu- 
aries, *Estuarine environment, *Distribution pat- 
terns, Fish, Populations, Africa, Habitats, Field 
tests, Correlation analysis, Statistical analysis, Eco- 
logical distribution, Coastal waters, Ecosystems, 
Water quality, Species diversity. 


The turbidity preferences of juveniles of 10 marine 
species common in estuaries of southeastern Africa 
were investigated in an experimental turbidity gra- 
dient. The tests allowed the elimination of all envi- 
ronmental factors except turbidity. Liza dumerilii 
(Steindachner), was found to be a clear-water spe- 
cies (< 10 nephelometric turbidity units (NTU)); L 
macrolepis (Smith), Rhabdosargus sarba (Forss- 
kal), Gerres filamentosus Cuvier, and Valamugil 
buchanani (Bleeker), preferred ‘clear to partially 
turbid water’ (<50 NTU); Monodactylus argen- 
teus (L.) ee intermediate turbidities (10-80 
NTU); and the remaining four, Rhabdosargus 
holubi (Steindachner), Acanthopagrus berda 
(Forsskal), Pomadasys commersonni (Lacepede) 
and Terapon jarbua (Forsskal), were indifferent to 
turbidity. Statistical analysis of laboratory and field 
data revealed significant correlations. The results 
of these are discussed in relation to fish distribution 
patterns, ecology, and the importance of turbidity 
to juvenile fishes in estuaries. (See also W88-01706) 
(Author’s abstract) 

W88-01707 


NUTRIENT ENRICHMENT OF THE CHESA- 
PEAKE BAY, 

Maryland Univ., Solomons. Chesapeake Biological 
Lab. 


C. F. D’Elia. 
Environment ENTVAR, Vol. 29, No. 2, p 6-11, 
30-33, March 1987. 6 fig, 13 ref. 


Descriptors: *Nutrients, *Limiting nutrients, *Eu- 
trophication, *Chesapeake Bay, *Water pollution 
effects, Algal growth, Nitrogen, Phosphorus, 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


Oxygen, Sediment, Phytoplankton, Bacteria, Non- 
point pollution sources, Water pollution sources. 
The ecological balance of the Chesapeake Bay is 
pay on hytoplankton are abundant and grow- 
ing faster than they can be consumed by other 
food chain organisms. Upon dying and — to 
the bottom they become food for bacteria which 
then consume all available dissolved oxygen and 
produce hydrogen sulfide. Sessile bottom dwellers 
cannot survive while mobile forms are displaced 
from the habitat. The nitrogen and phosphorus 
which fuel this eutrophication are anthropogenic, 
from point sources such as sewage treat- 

savewy B- ities which release a nutrient-rich broth, 
as well as romthorne sources like agricultural fertil- 
izer. Management agencies differ regarding ade- 
oat control measures. Proponents of the up- 
stream source hypothesis maintain that an effective 
nutrient control strategy would focus on control- 
ling phytoplankton growth in upstream freshwater 
areas and reducing external sources of oxygen- 
pre gmc ma' . Proponents of a local produc- 
pothesis maintain that an effective manage- 

Per tor the downstream zone must cur- 

ytoplankton productivity by reducing 

eae a Pens least available nutrient, and therefore 
the growth ting nutrient, to that zone. Unde- 
termined is w! nitrogen, phosphorus or some 
other nutrient limits phytoplankton productivity in 
midsalinity areas. (McFarlane-PTT) 


SUBTIDAL VOLUME EXCHANGE THROUGH 
THE CHESAPEAKE AND DELAWARE CANAL, 
Delaware Univ., Newark. Coll. of Marine Studies. 
K. C. Wong. 
Journal of Geophysical Research (C) JGRCEY, 
Vol 92, No. 10, p 10870-10874, September 15, 1987. 
6 fig, 13 ref. NOAA Grant No. NA85AA- 
DO0SG033. 


Descriptors: *Subtidal volume exc! *Dela- 
ware Canal, * Canal, *Tidal hydraulics, 
Tidal energy, Tidal amplitude, Hydraulic proper- 
ties, Estuaries, Hydraulic head. 


The Chesapeake and Delaware Canal is a man- 
mado ieteiwey apnnetting tes heed aftee Cia 
my ae hes of the Del: 
estuary. A significant subtidal variability along the 
canal was found during a 1-month survey in 1975. 
There were t differences between subti- 
uctuations at the two ends of the 
canal, reflecting the different response characteris- 
jad Fay Teme my trang atmospheric 
forcing. The resulting hydraulic head along the 
canal forced energetic subtidal volume flux 
the canal which was of the same order of 
magnitude as the Delaware River discharge during 
ee rae 





DEVELOPMENT OF A MATHEMATICAL EU- 
TROPHICATION MODEL OF THE LAGOON 
OF VENICE, 
Venice Univ. bey 3 Dept. of Spectroscopy, Elec- 
For bibliog: hic 

lor primary graphic entry see Field SB. 
W88-01873 


TWO-DIMENSIONAL DIFFUSION MODEL OF 
THE VENICE LAGOON AND RELATIVE 
= oe eee eee pe cas 

‘enice Univ. ly) rey - of Spectroscopy, Elec- 
eee ae Physical Ch 

‘or 
W88-01874 


emistry. 
primary bibliographic entry see Field 5B. 


ADVECTION-DIFFUSION POLLUTION 
me moe ol THE )- Dept of Sp VENICE, 

enice Univ. (Italy tt. of Spectroscopy, Elec- 
trochemistry and Physical C 


For primary bibliographic entry see Field 5B. 
W88-01875 


STEADY-STATE ACHIEVEMENT BY INTRO- 
DUCTION OF TRUE TIDAL VELOCITIES IN A 


POLLUTION 
LAGOON, 
Venice Univ. (Italy). Dept. of Spectroscopy, Elec- 
trochemistry and Physical Chemistry. 

For primary bibliographic entry see Field 5B. 
W88-01876 


MODEL OF THE VENICE 


TIDAL THREE-DIMENSIONAL DIFFUSION 
IN A MODEL OF THE LAGOON OF VENICE 
AND RELIABILITY CONDITIONS FOR ITS 
NUMERICAL ie ger angery’ 

Venice Univ. (Italy). — te) ae Elec- 
trochemistry and Physical Chi 

For ning bibliographic entry see ry see Field SB. 
W88-0187 


EUTROPHICATION MODEL OF THE VENICE 
LAGOON: STATISTICAL TREATMENT OF ‘IN 
SITU’ MEASUREMENTS OF PHYTOPLANK- 
TON GROWTH P. 


Venice Univ. fitaly). ane of ceennnyy: Elec- 
trochemistry and Physical Chi 

For primary bibliographic ates see Field SC. 
W88-01878 


LIGNIN GEOCHEMISTRY OF SEDIMENTS 
FROM THE NARRAGANSETT BAY ESTUARY, 
poems son England Merine Research Lab., 


A. G. Requeio, J. S. Brown, and P. D. Boehm. 
Geochimica et Cosmochimica Acta GCACAK, 
Vol. 50, No. “2, p 2707-2717, December 1986. 3 
fig, 2 tab, 39 ref. 


Descriptors: *Geochemistry, *Sediments, *Narra- 
— Bay, ey, “Ligin, *W ater pollution sources, 

analysis, Cupric oxide, 
Oxidehon Organic matter, Estuaries. 


Cupric oxide oxidation was used to characterize 
the lignin geochemistry of Narragansett Bay sedi- 
ments. Lignin concentrations throughout the estu- 
ary are low when expressed on a carbon-normal- 
ized basis, but can be characterized as enriched 
when expressed on a mass-normalized basis. This 
implies substantial dilution of the ee 
lignin by inputs of lignin-poor carbon. 

centrations do not correlate with the 13. ‘aotopie 
composition of the sedimentary organic matter. 
These results are consistent with a sediment lignin 
component consisting of varying amounts of vas- 
cular plant debris and lignin-depleted organic 
matter, the latter originating from both marine 
(planktonic) and terrestrial fonchosxeinined’ 
sources. Compositional plots of lignin-derived 
Sao Gihsepsel' © quusterieuient We syenepens 
are to a greater extent by 

lignin sources than those in the wud tad oor 
estuary. Given the extent to which the upper estu- 
ary is affected by pollution sources, in; from 


enic sources at a depth shallower 

that which would be expected based on the distri- 
bution of other trace organic pollutants erg § 
bons and several synthetic organic compounds). It 
is speculated that differences in either the deposi- 
tional history or the degree of preservation of 
these two compound classes are responsible for the 
observed trends. (Author’s abstract) 

W88-01970 


South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
G. J. Whiting, H. N. McKellar, B. Kjerfve, and J. 
D. Spurrier. 

Marine Biology MBIOAJ, Vol. 95, No. 2, p 173- 
182, July 1987. 4 fig, 4 tab, 37 ref. NSF Grant Nos. 
DEB 8004275 and BEB 8119752. 


Descriptors: *Salt marshes, *Ecosystems, *Cycling 
nutrients, *Nitrogen, *Mixing, Tides, Ammonia, 
Nitrates, Nitrites, Seasonal variation, Estuaries, Ni- 
trification. 


The salt marsh ecosystem at North Inlet, South 


tidal exchange with Ai 

tic Ocean. Concentrations of NHAC) and NOx. 
)+.NO2) layed distinct tidal patterns with 
rising values during ebb flow. These sug- 
the importance of bi oe in 

the flux of material from the salt NH4+) 
export peaked during the remy (15 to 20 mg/sq 
ae during a re balance o water ex- 
. Remineralization of NHAC) within the 


Nisa m/ 5 ee -)+NO2(-) exports were higher 
the fall and winter of 1979 (2 to 4 mg N/sq m/ 
tide). The winter export coincided with a consider- 
able net export of water with no distinctive con- 
centration patterns, su; — a simple advective 
export. However, the me | of NO3(- )+NO2(-) 
export occurred during a period of net water bal- 
ance in tidal exchange and an insignificant freshwa- 
ter input from the western, forested 
During cars summer and fall, tidal concentration 
patterns w parent, suggesting 
that nitrification within the ook mak marsh system was 
contributing to the estimated annual net export of 
about 0. : g NO3(-)+NO2(-)-N/sq m/yr. (Author’s 


W88-01995 


LONG-TERM POPULATION 


DS OF 


For primary bibliographic entry see Field 5C. 
W88-02001 


NEW, RAPID CLEAN-UP PROCEDURE FOR 
THE SIMULTANEOUS DETERMINATION OF 

DIFFERENT eg OF ORGANIC MICRO- 
POLLUTANTS IN SED) APPLICA- 
TION IN TWO EUROPEAN ESTUARINE SEDI- 
MENT STUD! 


Institute for Soil Fertility, Haren (Netherlands). 
For primary bibliographic entry see Field 5A. 
W88-02007 


STUDIES OF HUMIC AND FULVIC ACID Dy- 
NAMICS IN COASTAL MARINE WATERS OF 
SOUTH FLORID. 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

J. W. Brown. 

Marine Environmental Research MERSDW, Vol. 
21, No. 3, p. 163-174, 1987. 3 fig, 5 tab, 19 ref. 


Descriptors: *Humic acids, *Fulvic acids, *Coastal 
waters, *Estuaries, Florida, Bays, Monitoring, 
Water chemistry. 


Humic and fulvic acid concentrations (HA + FA) 
were monitored over a two-year period in different 
areas of Florida and Biscayne Bay. These studies 
were undertaken in an effort to determine fluctua- 
tions in the quantity and chemical nature of humic 
si 


matic fluctuations in humic substances were ob- 
served in all coastal areas. In East-Central Florida 
Bay, for example, humic materials (HA + FA, 
collectively) were found to fluctuate as much as 
elevenfold. In both Biscayne Bay and Florida Bay, 
t fluctuations appeared to follow the artificial- 





Agrees fer ut to water from the South Flori: 
ratios of FA to HA v 





Comptes des Sciences 
(Series 3) CHDDAT, Vol. 304, No. 7, p 161-166, 
February 1987. 1 fig, 8 ref. 


Descriptors: *Mud-flats, *Sediments, *Interstitial 
water, *Sampling, *Tides, *Estuaries, Tidewater, 
Tidal flats, Poresity, Permeability, Loire River. 


Fp yt acl pare A = Mat 
and of sediment and interstitial water proper- 
i the distribution of 


odd i 
meiofauna (0-2 cm) and the jetnoaal physical 
properties linked to interstitial water: ac ead 
tent, porosity, permeability were addressed. Two 
conclusions: it is i le, in the case of stud- 
ee ee 
y 


bodies, to specify accuratel 
sample and to study the sediment physical proper- 
as con- 


ties (beyond the usual 
cerns i that the amount 
of interstitial water is a tal factor in the 
distribution of meiofauna in zones which undergo 
emersion. (Airone-PTT) 

W88-02100 


——— 


LOW UCES REVERSIBLE 
TISSUE IN THE ESTUARINE 
SPONGE MICROCIONA PROLIFERA (ELLIS 
AND SOLANDER), 

Connecticut Coll., New London. Dept. of Zoolo- 


gy: 
P.-A. Knight, and P. E. Fell. 
Journal of ital 


Marine Biology and Ecol- 
A gy Be B. 107, No. 3, p 253-261, April 
4 fig, 3 tab, 17 


Descriptors: *Salt tolerance, *Salinity, *Saline 
Estuaries, *Animal 


So cltaed te een aaiat cones te 
der) maintained in laboratory culture at either 2.0 
or 1.5% salinity retained a normal tissue organiza- 


productive ‘activity in the explants appeared to be 
normal at 2.0%, somewhat slowed at 1.5%, and 
inhibited 2 at 1.0%. (Author’s abstract) 

W88-02129 


UPTAKE OF KEPONE BY THE ESTUARINE 
BIVALVE RANGIA CUNEATA, DURING THE 
DREDGING OF CONTAMINATED - 
MENTS IN THE JAMES RIVER, VIRGINIA, 
Virginia State Water Control Board, Richmond. 
For primary bibliographic entry see Field 5B. 
W88-02339 


LOW SALINITY INDUCES REVERSIBLE 
TISSUE REGRESSION IN THE ESTUARINE 
SPONGE MICROCIONA PROLIFERA (ELLIS 
AND SOLANDER), 

Connecticut Coll., New London. Dept. of Zoolo- 


Bra. k t, and P. E. Fell. 
earthy Marine Biology and Ecol- 
ogy TEMBAM, Vo Vol. 107, No. 3, p 253-261, April 
at 17 ref. 


rs: *Salinity, *Tissue analysis, *Salt toler- 
peg rn Reproduction, Cultures, Estuaries. 


Explants of Microciona proligera (Ellis and Solan- 
der) maintained in laboratory culture at either 


oped. Reproductive activity in the explants ap- 
peared to be normal at 2.0%, somewhat slowed at 
1.5%, and inhibited at 1.0%. (Author’s abstract) 
W88-02368 


RELATIONSHIP BETWEEN LEAD CONCEN. 
TRATIONS IN SEAWATER AND IN 
MUSSEL MYTILUS EDULIS: A WATER. 
QUALITY 

Victoria Coll., Cayite (Australia). Rusden 


Campus. 
For primary bibliographic entry see Field 5B. 
W88-02370 


INFLUENCE OF ENVIRONMENTAL VARIA- 
BLES ON THE FISH FAUNA te, dy 
Ye — aa OF A LARGE AUSTRALIAN ESTU- 


Merdoch Univ. (Western Australia). School of En- 
vironmental and Life Science. 
N. ye amen C. Potter, R. C. J. Lenanton, 


and N. 
Marine ogee id MBIOASJ, Vol. 94, No. 4, p 631- 
641, May 1987. 6 fig, 7 tab, 38 ref. 


Descriptors: *Estuaries, *Salinity, a 

sition, *Rivers, *Fish populations, *A ustralia, Re- 

Seika eee 

Fish were collected by nets from the deeper 
of the Entrance basins and rivers 

of the Peel-Harvey estuarine system of south- 

ustralia in the wet Saer ne to November) 


and dry (December to ) periods between 
pe ean gr 1981. "Simple regression anal 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


and basins were all marine species (Cnidoglanis 
mac’ lus,  Hyporhamphus  melanochir, 
Gerres subfasciatus and Pomatomus saltator). (Au- 
thor’s abstract) 

W88-02371 


REPRODUCTIVE BIOLOGY AND THE PATH- 


For primary bibliographic entry po’ . Field 5C. 
W88-02372 


IMPACT OF A GYRODINIUM AUREOLUM 

BLOOM ON INSHORE YOUNG FISH POPU- 

LATIONS, 

Marine Biological Association of the United King- 

dom, Plymouth ). 

G. W. Potts, and J. M. Edwards. 

Journal of the Marine Biological Association of the 

United Kingdom JMBAAK, Vol. 67, No. 2, p 293- 

297, May 1987. 1 fig, 11 ref. 

Descriptors: *Eutrophication, *Coastal waters, 
*Dino! *Fish pathology, Larvae, Sur- 

veys, Population dynamics. 


During August 1986 a bloom of the dinoflagellate, 
Gyrodinium aureolum occurred at a survey site off 
Plymouth Breakwater. The cell concentration of 
the tes was so great that the water 
appeared a greenish-brown color. Direct under- 
water observations showed that larval, — 
and young fish were affected by the bloom, 

i being widely distributed over = ons 
and into the water column, the young fish were 
confined to within 50 cm of the bottom. Meter net 
surveys taken over the bottom during the summer 
period showed a dramatic reduction in the num- 
bers of larval and young fish stages following the 
bloom. (Author’s abstract) 

W88-02373 


HYDROGRAPHY AND THE DISTRIBUTION 
OF PHYTOPLANKTON IN KILLARY HAR- 
BOUR: A FJORD IN WESTERN IRELAND, 
Shellfish Research Lab., Carna (Ireland). 
C. M. Roden, P. G. Rodhouse, M. P. Hensey, T. 
McMahon, and T. H. Ryan. 
Journal of the Marine Biological Association of the 
United Kingdom JMBAAK, Vol. 67, No. 2, p 359- 
371, May 1987. 10 fig, 1 tab, 18 ref. National Board 
of Science and Technology (Ireland) Grant HEIC 
11/7 


Descriptors: *Fjords, *Phytoplankton,. *Salinity, 
*Estuaries, *Harbors, *Brackish water, *Halo- 
clines, Chlorophyll, Coastal waters, Growth, Rain- 
fall. 


The factors kines fiartcen ave. of phyioplank- 
ton in a fjord, Killary ur, are described. Two 
phytoplankton habitats are distin, , & sea- 
ward flowing brackish surface layer and a more 
saline water mass in the outer harbor. The brackish 
layer is characterized by colored, low salinity 
water, bounded by a very sharp halocline. Cholor- 
phyil concentrations are high only at the surface 
and several are restricted to this layer. In 
the outer r, salinities exceed 3.0%, the water 
is more transparent and a sharp halocline is not 
found. Phytoplankton blooms are concentrated at 
depth (5-10 m) and mostly consist of coastal spe- 
cies. The horizontal extent of the brackish layer is 
very variable and is influenced by rainfall. The 
distribution of phytoplankton reflects this variabili- 
ty. Primary production is inversely correlated with 
the size of a brackish layer. (Author’s abstract) 
W88-02374 


MODELLING OF A PLANKTONIC ECOSYS- 
TEM IN AN ENCLOSED WATER COLUMN, 
Station Zoologique, Villefranche-sur-Mer 
(France). ‘ : 

V. Andersen, P. Nival, and R. P. Harris. 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


Journal of the Marine Biological Association of the 
United —~ 5 JMBAAK, Vol. 67, No. 2, p 407- 
430, May 1987. 8 fig, 9 tab, 64 ref. NSF Grant 
OCE-T7-27906 Electricite de France Grant 62- 


Descript *Model studies, *Estuaries, *Plank- 
pam ve memr Sera Herbivores, Population dynam- 
ics, ion Netriene, Diatoms. 


Ane model of a planktonic ecosystem in an enclosed 

column is described, based on enclosure 
CEE 3 of the CEPEX project, carried out in 
Saanich Inlet, British Columbia during the summer 
of 1978. This type of study of an isolated body of 
water, rather than in the open bm facilitates a 
better estimation of trophic interactions. An initial 


are considered as single compartments is described. 
It is shown that such a simple model does not 
adequately represent the development of the plank- 
ton ——— within the en, eS is —_ 
sary to consider separate cai of phytop! 

ton, of nutrients and of Sertivores Consequently 
the second model ee every and 
flagellate compartments, as as dissolv — 
ganic nitrogen and silicate, and copepods and 
pendicularians. This final model reproduces the 
general evolution of the variables in the enclosure, 
but suggests that a further subdivision of “= 
system is necessary, for example by considering 
different classes of flagellates. (Author’s pw tee 
W88-02375 


BIOGENIC HYDROGEN SULFIDE EMIS- 
SIONS FROM SELECTED FLORIDA WET- 


Virginia Univ., Charlottesville. Dept. of Environ- 
Sciences. 


mental 4 
For primary bibliographic entry see Field 5B. 
W88-02463 


ORGANOCHLORINE PESTICIDE CONTENTS 
OF TRIBUTARIES INTO BLANCA BAY, AR- 
GENTINA, 

Instituto Argentino de Oceanografia, Buenos 
Aires. Lab. de a Marina. 

For dar bibliographic entry see Field 5B. 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


STUDY OF SALINE WATER USE AT THE 
ae GENERATING STATION, 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87- yi 
AOS in paper copy, AOl in microfiche. 
Report, March 16, 1987. Task 3, Basic er de 
No. 4-AB-81-03600. 


Descriptors: *Water treatment, *Saline water, 
*Water reuse, *Etiwanda eo nee ep Sa- 
linity, Powerplants, Ion exchange, Water soften- 
ing, Costs, Water supply. 


Water treatment process options were evaluated 
for the use of Palo Verde Irrigation Outfall Drain 
as a major water supply for a hypothetical coal 
fired powerplant located in the Mojave Desert 
between Blythe, California, and Las Vegas, 
Nevada. The study was done in conjunction with a 
field test of ion exchange softening technology 
conducted at the Etiwanda Generating Station 
near San Bernardino, California. Data from the 
field test program were used to su the design 
and cost evaluations of ion exchange —- 
technology in the study. Sidestream lime/: 
ek was the most cost-effective ee 
or treating Palo Verde Irrigation Outfall 
Drain water quality. Ion exchange softening tech- 
nology, using cooling tower blowdown for regen- 
eration appears to be technically viable based on 
short-term testing, and is likely to be competitive 


in cost for waters high in hardness, high in sodium, 
and low in silica. (Author’s abstract) 
W88-01611 


METHOD OF REVERSE OSMOSIS EMPLOY- 
ING AN IMPROVED POROUS GLASS MEM- 
BRANE, 

National Research Development Corp., London 


P. W. McMillan, and R. Maddison. 

U.S. Patent No. 4,473,476; September 25, 1984, 3 p, 
2 ref. Official Gazette of the United States Patent 
Office, Vol 1046, No 4, p 1639, September 25, 
1984. 


Descriptors: *Patents, *Reverse osmosis, *Mem- 
brane processes, *Desalination, *Porous media, 
*Glass, Saline water, Seawater, Water treatment, 
Silicates, Porosity, Titanium, Chlorides, Coatings, 
Hyperfiltration. 


Porous glass coated with a metal oxide is applied 
as a semi-permeable membrane for reverse osmosis 
desalination. A membrane of a sodium-boron-alu- 
mino silicate glass is made using the following 
steps: treat the membrane to cause phase separa- 
tion; remove one of the phases to form a porous 
glass membrane; dry the glass in a stream of nitro- 
gen; heat the porous glass membrane prior to depo- 
sition of a volatile metal chloride; volatilize the 
metal chloride and introduce it into the stream of 
nitrogen to deposit it on the porous glass mem- 
brane; hydrolyze the metal chloride surface layer 
to produce a coating of metal chloride; and rehy- 
drate the rous glass membrane by immersing it 
in water. metal chloride is titanium chloride 
and the porous membrane is heated to at least 
80 C to form the titanium chloride surface layer. 
(Cremmins-AEPCO 

W88-01786 


SCALE INHIBITOR FOR REVERSE OSMOSIS 
WATER PURIFICATION SYSTEM, 

Goodrich (B.F.) Co., Akron, OH. 

A. G. Kapiloff, and R. T. Hatch. 

US. Patent No. 4,460,472; July 17, 1984, 6 p, 2 fig, 
4 ref. Official Gazette of the United States Patent 
Office, Vol 1044, No 3, p 1216, July 17, 1984. 


Descriptors: *Patents, *Reverse osmosis, *Mem- 
brane processes, *Water treatment, * *In- 
hibition, Calcium, Magnesium, Iron, Inhibitors, 

Acids, Saline water, Brackish water, Desalination. 


Calcium, magnesium, iron scale are inhibited in 
reverse osmosis (RO) water purification systems 
using low molecular weight polyacrylic and phytic 
acid inhibitors. When low molecular weight polya- 
crylic acid is used alone, calcium and magnesium 
scale is inhibited to a point where removal and 
cleaning of the membrane is unnecessary for sever- 
al months. Phytic acid is at least as efficient as low 
molecular weight polyacrylic acid in epee 
calcium and magnesium scale build up on R 
membranes. Phytic acid is also effective in inhibit- 
ing iron scale on RO membranes when used in 
actual field conditions where the feedwater is 
saline or brackish. Low molecular weight polya- 
crylic and phytic acid combined produce a syner- 
gistic effect whereby they not only inhibit the 
growth of calcium and magnesium scale but also 
the growth of iron scale, and the total amount of 
inhibitor needed to achieve the desired result is 
decreased by an amount more than would be ex- 
pected from the additive effect of the two ingredi- 
ents. (Cremmins-AEPCO) 

W88-01787 


AND 

T. V. Tyler, and R. B. Sprag 

U.S. Patent No. 4,391,712; Suly 5, 1983, 7 p, 5 fig. 
Official Gazette of the United States Patent Office, 
Vol 1032, No 1, p 253, July 5, 1983. 


REVERSE-OSMOSIS PURIFIER APPARATUS 
METHOD, 


Descriptors: *Patents, *Reverse osmosis, *Water 
treatment, *Membrane processes, *Domestic 
water, *Desalination, Water storage, Pollution pre- 
vention, Filtration, Closed systems, Salts. 


A reverse osmosis (RO) water purification system 
for domestic use saves water and prevents reduc- 
tions in purity owing to osmosis during shutdown. 
After water is drawn from a pure water storage 
element following a period of shutdown of the 
system, water from the pure water side of the RO 
unit is not conducted to the element. Shutdown of 
the system occurs when there is enough water in 
the pure water storage tank to fill it. Valve and 
accumulator components receive and store, under 
pressure, the first quantity of water discharged 
from the RO unit after shutdown. When the 
system shuts down a second time, the stored water 
is discharged automatically to a drain. The system 
is closed continuously, which prevents contamina- 
tion of the water passing to the storage tank. 
(Cremmins-AEPCO) 

W88-01788 


DESALINATION 

Mannesmann A.G., Duesseldorf (Germany, F.R.). 
B. Drude, T. Peters, and E. Klapp. 

U.S. Patent No. 4,414,114; November 8, 1983, 5 p, 
3 fig, 1 ref. Official Gazette of the United States 
Patent Office, Vol 1036, No 2, p 605, November 8, 
1983. 


DISCHARGE OF GASES FROM SUBMARINE 
PLANTS, 


Descriptors: *Waste disposal, *Patents, *Desalina- 
tion, *Water treatment, *Reverse osmosis, *Sub- 
marines, Seawater, Reclaimed water, Pressuriza- 
tion, Membrane processes, Desalination plants. 


Gases developed as undesired by-products in sub- 
marine desalination plants are discharged into the 
surrounding seawater. The undesired gases are fed 
from a desalination vessel into a second vessel 
using pressurized freshwater produced to pressur- 
ize the gases in the second vessel. The pressurized 
gases are then discharged into the surrounding sea, 
while the freshwater is reclaimed. For the gas 
pressurization, excess pressure over the hydrostatic 
pressure of the surrounding sea is developed. The 
system can be applied in other environments ‘pro- 
vided a relatively high pressure liquid is available 
to pressurize the gases discharged from a location 
in which their presence is undesirable. (Cremmins- 
AEPCO) 


) 
W88-01789 


MULTI-CYLINDER REVERSE OSMOSIS AP- 
PARATUS AND METHOD, 

B. G. Keefer. 

U.S. Patent No. 4,434,056; February 28, 1984, 16 p, 
5 fig. Official Gazette of the United States Patent 
Office, Vol 1039, No 4, p 1590-1591, February 28, 
1984. 


Descriptors: *Patents, *Reverse osmosis, *Desali- 
nation, *Water treatment, *Membrane processes, 
*Ultrafiltration, *Pumps, Separation techniques, 
Salts, Seawater, Saline water, Conduits, Pumping. 


A reciprocating feed pump for water desalination 
and purification by multi-cylinder reverse osmosis 
separates a feed fluid into permeate and concentra- 
tion fluid fractions, which are permeated and re- 
jected by selective membranes. The pump contains 
at least three feed cylinders. Each cylinder con- 
tains a displacer that is made reciprocable within 
the respective cylinder using a displacer rod. The 
displacer divides each cylinder into expansion and 
pumping chambers having relative displacements 
which approximately determine recovery approxi- 
mately determine recovery ratios of permeate fluid 
fractions to total feed fluid flow. Each pumping 
chamber communicates with a valved inlet conduit 
to admit feed fluid and with a valved outfeed 
conduit to conduct feed fluid to the membranes. 
Each cylinder also has a corresponding expansion 
chamber valve to control flow relative to the cor- 
responding expansion chamber. The valve control- 
ling the expansion chamber of each cylinder has a 
closed intermediate position which provides a 
dwell period. (Cremmins-AEPCO) 

'W88-01790 





REVERSE OSMOSIS APPARATUS AND 
METHOD INCORPORATING EXTERNAL 
FLUID EXCHANGE, 

second Industries Corp., Burnaby (British Colum- 


B. Bo. Keefer. 

U.S. Patent No. 4,432,876; ey 21, 1984, 12 p, 

5 fig. Official Gazette of the United States Patent 
Vol 1039, No 3, p 1184, February 21, 1984. 


= Sepieision 
Pumping, Conduits, Seawater, Salts, Posduenns 
treatment, Saline water. 


A ping apparatus for water desalination and 
urification by ete a 


ig apparatus includes a re- 
pace gp -~— po aap dea valve, and dwell 
systems; and to reduce fluctuations in 
pressure and fluid flow Henttes the membranes. The 
oa system is externally of the feed 
ee a eee 
and relatively easy servicing of the system. The 
external dwell system also can be used either for 
simple exchange of volume between pumping and 
ee ee ea Pee ee 
intermixing between ing expansion 
chambers. (Cremmins-. 
W88-01791 


REVERSE OSMOSIS METHOD AND APPARA- 


B. G. Keefer. 
U.S. Patent No. Re. 32,144, May 13, 1986, 17 p, 9 

. Official Gazette of the United States Patent 
Vol 1066, No 2, p 532, May 13, 1986. 


: *Patents, *Ultrafiltration, *Reverse 
osmosis, *Water treatment, *Desalination, Flow 
control, Pumping, Permeability, Separation tech- 
niques, Membrane processes. 


Reverse osmosis and ultrafiltration fluid separation 
processes desalinate and purify water. A membrane 
apparatus the feed fluid into 

permeate and concentrate fluid fractions, which 
oo perenne eer Ot Senne ae 
The separation apparatus consists of a re- 

cnnclaiies pump; inlet, outfeed, and return con- 
duits; a system for communicating with the mem- 
brane to provide uniform pressure and feed flow 
across the membranes; first and second valves for 
directing fluid to and from the membranes; and a 
pet ee es ay valve actuation. The 


contains a cylinder and mova- 
ble | am, iston, which divides the cylinder into a pump- 


ing chamber in which feed fluid is pressurized and 
an expansion chamber in which concentrate 
fluid is depressurized. The piston also separates the 

pumping and expansion chambers and cooperates 
with the piston rod extending through the expan- 
= ——" (Cremmins-AEPCO) 


METHOD OF PRODUCING ULTRAPURE, 
F samy tittinesediate Field 5F 

‘or en see Fle) . 
Wss01794- aa 


PROCESS AND APPARATUS FOR RECOVER- 


Romec Environmental Research and Develop- 
ment, Inc., Colle re eam das 
For La bibliographic entry see Field 5D. 


DISTILLATION SYSTEM AND PROCESS, 

Vaponics, Inc., Plymouth, MA. 

V. C. Smith. 

pee Patent No. 4,344,826 August 17, 1982. 5 p, 2 
ig- Official Gazette of the United States Patent 

Oise Vol 1021, No 3, p 958-959, August 17, 1982. 


Descriptors: *Desalination, *Desalination appara- 
tus, *Patents, *Reverse osmosis, *Vapor compres- 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


sion distillation, *Water treatment, *Distilled 
water, *Membrane processes, Heating, Feedwater 
treatment, Raw water. 


Distillation using the membrane surface bypass 
method and reduced feed water increases reverse 
osmosis (RO) wastewater efficiency and provides a 
system for heating the RO unit. The waste output 
of the RO unit is conveyed to the condenser cool- 
ing coil of the still, where it is used rather than 
wasted. ce tae ohiiraetiantes titan 
to the RO unit inlet, where a temperature mixin, 

valve with inlets fed by feed water and conden 
output water mixes the two in to a tem- 
perature control. Water from the mixing valve, at a 
or pone il for optimum use of the RO 
aoe the RO unit. (Cremmins- 


PCO) 
W88-01796 


METHOD OF PRETREATING RAW WATER 
FOR REVERSE OSMOSIS 
Steinmueller (L. und C.) G.m.b.H., Gummersbach 


hi, inkler. 
US. Patent No. 4,261,833, April 14, 1981 4p, | fig. 
Official Gazette of the United States Patent Office, 
Vol 1005, No 2, p 703, April 14, 1981. 


Raw water, such as seawater, is prepurified for 
supply to reverse osmosis units. An aqueous solu- 
tion of acid salt and acid with the same anions is 
mixed with the raw water to obtain the most 
advantageous pH value for the reverse osmosis. 
The acid salt is converted into the corresponding 
hydroxide. Kaa wm le addition of flocking or 
flaking cs ap ha resulting por pr concentrat- 
ed hydroxide flakes are separated out ae Se 
a _ disc ope i together oon oe fresh 
into solution again as a salt wi 
metallic salt. After mechanical in a 
second plate or disc centrifuge, flakes are re- 
pe eth ligna n abetar The pretreated raw 
exists under pressure from the separator 
trou whe which it forks and, alternatively, a chemi- 
cal reducing agent may be added to the departing 
water flow. (Cremmins-AEPCO) 
W88-01797 


WATER PURIFICATION PROCESS AND 
SYSTEM, 
Allied Water Corp., San Francisco, CA. 
J. P. Pelmulder. 
U.S. Patent No. 4,243,523; January 6, 1981. 9 p, 7 
Official Gazette of the United States Patent 
Vol 1002, No 1, p 261, January 6, 1981. 


: *Patents, *Desalination, *Water treat- 

reverse osmosis, *Seawater, *Saline water, 

Membrane processes, Drinking water, Water 

supply, Flow velocity, Brines, Potable water, 
Water treatment. 


A reverse osmosis seawater desalination system for 
small-scale use in households or on small boats has 
low power or ee achieves the 
required minimum velocity using membrane 
elements with a large ratio of brine flow to product 
flow, and provides a minimum water supply under 
drought or changed local conditions. A membrane 
element with an inlet and an outlet and having a 
flow cross-section with a width to height ratio of 
greater than fifty is used. A feed flow is established 
at a pressure in excess of the osmotic pressure to 
one side of the membrane element and at a rate less 
than sufficient to maintain the design minimum 
flow velocity in the flow cross-section of the mem- 
brane. A portion of the concentrate is recirculated 
from the outlet to the inlet of the membrane ele- 
ment at a pressure in excess of the osmotic pressure 
and the feed flow pressure at a rate sufficient to 
cause the flow velocity at the surface of the mem- 
brane to exceed the design minimum flow velocity. 
The concentrate is recirculated at a rate less than 
the design minimum flow velocity in the flow 
cross-section of the membrane. The permeate 
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product passing through the membrane is recov- 
ered while maintaining the feed flow at a rate 
sufficient to maintain salinity in the permeate prod- 
uct at or below a maximum acceptable level. Con- 
centrate is continuously discharged at a rate sub- 
stantially equal to the difference between the feed 
flow rate and the recovery permeate product rate. 
(Cremmins-AEPCO) 

W88-01798 


REVERSE OSMOSIS DESALINIZATION UTI- 
LIZING PLURAL FLOW WORK EXCHANGE 


VESSELS, 
ero und C.) G.m.b.H., Gummersbach 


US. Patent No. 4,354,939; October 19, 1982. 16 p, 
12 fig, 1 ref. Official Gazette of the United States 
a ne 1023, No 3, p 944, October 19, 


Descriptors: *Patents, *Desalination, *Reverse os- 
mosis, *Membrane processes, *Saline water, 
*Water treatment, Brackish water, Seawater, In- 
dustrial water, Drinking water, Salts, Separation 
tec. 


A salt containing solution is separated into a salt- 
poor permeate and a salt-rich concentrate using 
reverse osmosis (RO) desalination. Sea water 
having a salt content of 38,000 ppm at an initial 
ae ae 2 ees oe ee 
having a salt content of 500 ppm at 
pews © oe Oe y pressuring the solution to 
s'RG pemeable membrane, The aiciency ofthe 
permeable membrane efficienc’ 


Oo y of the 


process is increased 

displacement vessels pe om rigid internal surfaces 
divided by a flexible wall into a first chamber 
connected to the RO vessel and a second chamber 
connected to the input line of the vessel. Energy 
can be conserved by using conventional pumps 
without depressurizing devices for the concentrate. 
(Cremmins-AEPCO) 

W88-01799 


MEMBRANE PROCESSES IN ENVIRONMEN- 
TAL PROTECTION (MEMBRANVERFAHREN 
IN DER UMWELTTECHNIRE), 

Technische Hochschule Aachen (Germany, F.R.). 
Inst. fuer Verfahrenstechnik. 

For primary bibliographic entry see Field SD. 
W88-02102 


WATER CONSERVATION AND MANAGE- 
MENT IN BARROW, 
Northern Testing Lab., Inc., Fairbanks, AK. 

For primary bibliographic entry see Field 3D. 
W88-02312 


RATIONAL BASES FOR DESIGNING 
VAPOUR COMPRESSION WATER DESALI- 
NATION SYSTEMS, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Mechanical Engineering. 

M. M. Elsayed. 

Desalination DSLNAH, Vol. 58, No. 3, p 213-225, 
May 1986. 9 fig, 2 tab, 6 ref, append. 


Descriptors: *Water treatment, *Desalination sys- 

tems, *Design standards, *Model studies, Perform- 
ance ance evalescen Brines, Evaporation, Costs, Vapor 
compression desalination. 


A rational basis for the design of a vapor compres- 
sion desalination (VCD) system is given. This is 
carried out through defining five design param- 
eters on which the performance of the VCD 
system depends. These five parameters are the feed 
to distillate ratio (F/D), the effectiveness of the 
brine feed heater (k sub B), the feed temperature to 
the VCD system (T sub 1), the evaporator temper- 
ature (T sub E), and the temperature difference 
(Delta T) between heating steam and boiling brine 
in the evaporator. The performance of the various 
components of the system is then mathematically 
modeled in terms of these design parameters. 
Quantitatively, the effects of varying each design 
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Group 3A—Saline Water Conversion 


parameter on the variation of the fixed and operat- 
costs are considered. The fixed cost includes 
the cost of the evaporator, double stream heat 
exchanger, and the compressor. The operating cost 
includes the cost of the auxiliary heat supplied to 
the evaporator and the cost of the compression 
work. (Author’s abstract) 
W88-02428 


PRETREATMENT OF SEAWATER BY FLOC- 
CULATION AND SETTLING FOR PARTICU- 
LATES REMOVAL, 

Hebrew Univ. Jerusalem (Israel). Graduate School 
of Applie Science and Technology. 

A. Adin, and C. Klein-Banay. 

Desalination DSLNAH, Vol. 58, No. 3, p 227-241, 
May 1986. 8 fig, 1 tab, 18 ref. 


Descriptors: *Particulate matter, *Pretreatment of 
water, *Water treatment, *Flocculation, *Mem- 
brane processes, *Seawater, Salinity, Turbidity, 
Clays, Algae, Alum. 


Seawater flocculation was studied in this investiga- 
tion as an aid in preventing fouling of reverse 
osmosis (RO) membranes by particulates. The be- 
havior of clays in seawater and their possible use in 
the pretreatment process was also investigated. 
Mediterranean seawater samples were found to 
have a salinity of about 3.6%, pH of 7.9-8.2 and 
turbidity of 1.0-17.5 NTU (Nephelometric Turbidi- 
ty Units). After 1-3 h of quiescent settling, 30-50% 
of the turbidity pense’ and = er stabilized, point- 
ing to a possible advantage o' ing prior to 
further treatment. Tests carried out with artificial 
seawater, as well as natural seawater, were carried 
out to study particle removal in general, and algae 
and clay in particular. Different conventional and 
polyelectrolytic flocculants were used in the ex- 
periments. The best clarification was found using 
alum and an anionic polymer in combination, re- 
sulting in 20-100 particles per ml and a turbidity of 
less 1 NTU. It was also found that particle 
size distribution measurements may provide a 
better picture of the quality and mechanism of 
treatment. (Author’s abstract) 

W88-02429 


COMBINED RO/VC DESALINATION 


SYSTEM, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Mechanical Engineering. 

S. E. Aly. 


Desalination DSLNAH, Vol. 58, No. 2, p 85-97, 
April 1986. 4 fig, 12 ref. 


Descriptors: *Water treatment, *Desalination sys- 
tems, “Design standards, *Reverse osmosis, 
*Vapor compression, Superheating, Performance 
evaluation, Brines, Evaporation, Costs. 


An analysis of a combined reverse osmosis (RO) 
and a mechanical vapor compression (VC) desali- 
nation system suitable for remote areas or small 
communities is presented. This system consists of 
an RO unit with a recovery ratio of 25% and is 
driven by a diesel engine which is also coupled to 
the VC, and has a total output of 705 m/d. 
Vapor discharged from the VC is msec: Meet 
using a portion of the waste heat from the exhaust 
of the diesel engine. The degree of superheating is 
converted, in a desuperheater, into a 12% mass 
increase of saturated vapor at 112 C. This intro- 
duced to a 3-effect VTE unit with the third effect 
working at atmospheric pressure and is connected 
to the suction side of the VC. Eleven flashing 
chambers are used for feed heating with a bottom 
temperature of 56 C. The pretreated RO brine, at 
high pressure, is used to cool the diesel engine. 
Then it is heated further, using both distillate and 
blowdown effluent from the bottom stage of the 
VTE feed heaters. Thermodynamic analysis of the 
combined system showed that about 46% more 
fresh water is produced than that for the RO alone 
at the expense of 29% extra diesel power. Pumping 
power required to circulate the flow in various 
parts of the system is saved, and the whole system 
can be designed as a mobile one, contributing to its 
advantages. (Author’s abstract) 

W88-02430 


EFFICIENT ENERGY UTILIZATION IN 
SINGLE PURPOSE DESALINATION PLANTS, 
King Abdulaziz Univ., Jeddah (Saudi Arabia). 
bay of Mechanical Engineering. 

S. E. Aly. 

Desalination DSLNAH, Vol. 58, No. 2, p 99-112, 
April 1986. 7 fig, 2 tab, 10 ref. 


Descriptors: *Water treatment, *Desalination sys- 
tems, *Design standards, Performance evaluation, 
Brines, Case studies, Comparison studies, Evapora- 
tion, Costs, Energy, Thermodynamics. 


Thermodynamic analyses and. case studies were 
carried out on hybridized systems desi to im- 
rove single purpose desalination (SPD) plants. 
The first system considered is a conventi SPD 
connected to a steam generator by a pressure re- 
ducing valve (PRV). In the second system, this is 
ee by a mechanical vapor compression 
C/MED unit, and in the third system by a 
thermovapor compression TVC/MED unit. In the 
fourth a reverse osmosis (RO) unit re- 
placed the PRV, thus using the supplied steam to 
produce more fresh water. Results of the analysis 
emphasize the extra water produced and the over- 
all performance ratio increase of the plant. The 
included case study showed that the plant perform- 
ance of the SPD was significantly improved by 
ing any of the above systems. The extra water 
juced amounted to 96, 84 and 46% of the initial 
plant production in the second, third and fourth 
system 9 (Author’s abstract) 
W88-0243 


TREATMENT OF DISTILLATES AND PERME- 
— FROM SEAWATER DESALINATION 


LANTS, 
Fichtner, Beratende Ingenieure fuer Energie- und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stutt- 


F.R. 
ft Ludwig, and M. Hetschel. 
Desalination DSLNAH, Vol. 58, No. 2, p 135-154, 
April 1986. 17 fig. 


Descriptors: *Water treatment, *Desalination, 
*Membrane processes, *Seawater, Water treatment 
facilities, Evaporation, Reverse osmosis, Potable 
water. 


Seawater desalination by evaporation or reverse 
osmosis processes is of rather great importance for 
potable water supply in countries without suffi- 
cient natural water sources. The distillate pro- 
duced by evaporation as well as the permeate 
produced by reverse osmosis have to be treated to 
achieve satisfactory bape cad with respect to cor- 
rosiveness and health aspects. The discusses 
the composition and properties of distillate and 
permeates and the different remineralization and 
potabilization to make potable water and 
to avoid corrosion in the potable water system. 
(Author’s abstract) 

W88-02432 


COMPUTER ANALYSIS JUSTIFIES DESALI- 
NATION, 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 


e. 
D. Stephenson. 
Desalination DSLNAH, Vol. 58, No. 2, p 155-167, 
April 1986. 5 fig, 3 tab, 10 ref. 


Descriptors: *Computer programs, *Automation, 
*Water supply, *Drinking water, *Economic as- 
pects, *Desalination, *Water treatment, Comput- 
ers, Flow, Water quality, Costs. 


Whereas it is recognized that desalination is not 
economically justifiable in many water supply situ- 
ations, this jo= describes how by careful re- 
planning of the water distribution system in a gold 
mine, the installation of a desalination plant under- 
ground can be shown to be economic despite 
cheaper fresh water being available on the surface. 
The advantage is largely in the reduction in pump- 
ing costs of return water together with the cost of 
the fresh water. The optimum distribution pattern 
to meet quality requirements can be selected using 
a computer program developed for this purpose. 


The program receives data on minimum flow re- 
uirements and quality constraints and adjusts 
ws around closed loops in a way which meets 
operating requirements whilst minimizing total dis- 
tribution costs. (Author’s abstract) 
W88-02433 


IMPACTS AGAINST THE WALL OF A 
SCALED-UP FLUIDIZED BED, 
Organisatie voor Toe; Natuurwetenschappe- 
lijk Onderzoek, Delft (Netherlands). 
J. A. M. Meijer, J. A. Wesselingh, A. Clobus, and 

. L. A. Goossens. 


M. L 
Desalination DSLNAH, Vol. 58, No. 1, p 1-18, 
February 1986. 6 fig, 2 tab, 17 ref. 


Descriptors: *Desalination, *Mathematical equa- 
tions, *Comparison studies, *Hydrod i 
*Fluidized beds, *Impact velocity, 
Energy, Fluid mechanics, Porosity. 


A scaled-up fluidized bed permitted the accurate of 
determination of impact parameters, due to the 
relative improvement of the impact measuring 
system. The mean perpendicular kinetic energy per 
impact and the mean impact frequency per. unit 


applied in an MSF/FBE, again considerable devi- 
ations were found with the scaled-down experi- 
mental values. The Maxwell-Boltzmann velocity 
distribution calculated for the fluidized bed system 
appeared not to be valid when the values of com- 
os low velocity impacts were included. 
ie mean perpendicular velocity at impact was 
about a factor 10 lower than the superficial fluid 
velocity at a porosity of 0.8. The porosity of the 
fluidized bed measured as a function of the superfi- 
cial fluid velocity appeared to be in ace he me 
ment with the equation derived by Ric’ and 
Zaki. (Author’s abstract) 
W88-02434 


EFFECT OF CELL THICKNESS AND FLOW 
VELOCITY ON WATER COST IN DESALINA- 
TION BY ELECTRODIALYSIS, 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Hamburg (Germany, F.R.). 

K. Hattenbach, and K. Kneifel. 

Desalination DSLNAH, Vol. 58, No. 1, p 33-41, 
February 1986. 5 fig, 2 tab, 8 ref. 


Descriptors: *Computer programs, *Membrane 
rocesses, *Economic aspects, *Water treatment, 
‘Desalination systems, aig Per- 

formance evaluation, Brines, Evaporation, Costs, 

Flow velocity, Flow. 


The effect of cell thickness and flow velocity on 
product water cost was investigated in order to 
obtain data for optimizing electrodialysis mem- 
brane stacks in water desalination. The calculations 
were carried out by means of a computer program; 
the experimental data were obtained from the de- 
termination of limiting current densities. The re- 
sults indicate that a reduction of cell thickness to 
a mrcape yd 0.2 mm with a corresponding flow 
velocity of 0.13-0.17 m/s yields a cost minimum. 
However, this minimum cannot be identified exact- 
ly. Moreover it would be difficult to manufacture 
adequate sealing frames and to obtain a homogene- 
ous flow distribution in such cells simultaneously. 
For industrial membrane stacks applied to water 
desalir:ation, a cell thickness of 0.4-0.6 mm and a 
flow velocity of about 0.1 m/s seem to be the 
econornically most reasonable design criteria. (Au- 
thor’s abstract 

W88-(:2435 


CURRENT AND LONG TERM CONSIDER- 
ATIONS FOR THE APPLICATION OF RE- 
VERSE OSMOSIS TECHNOLOGY IN ISRAEL, 
Mekoroth Water Co., Tel-Aviv (Israel). 

P. Glueckstern. 

Desalination DSLNAH, Vol. 58, No. 1, p 69-75, 
February 1986. 3 tab, 8 ref. 





Descriptors: *Reverse osmosis, *Technology, 
*Water treatment, *Desalination systems, *Design 
standards, Performance evaluation, Brines, Evapo- 
ration, Costs, Israel. 


at the two decades desalting technology has 
ively used to solve water shi e and 
ality problems in the more arid regions of 
eee —T experience gained in design, 
construction and operation with a variety of aoe 
nologies for desalting of various brackish and 
wale tind ik ba of Soget: wale to Gogtny With 
the severe problems of water shortage and water 
quality in Israel. The multi-year research and de- 
velopment program prepared by Mekorot Water 
Co., aimed to add 50 million cu m per year of 
Geuthied water 40 se sltsbia Ieuadl axing efeenced 
reverse osmosis technology, will also contribute to 
further impro’ the economics of desalting 
saline ris (A r’s abstract) 
W88-02436 


DESALINATION OF HIGH SALINITY BRACK- 
ISH WATER -- LOW PRESSURE REVERSE OS- 


MOSIS, 
Mekoroth Water Co., Tel-Aviv (Israel). 
a Glueckstern, Y. Kantor, S. Kremen, and M. 


Destination D SLNAH, Vol. 58, No. 1, p 55-67, 
February 1986. 4 fig, 6 tab, 4 ref. 


Descriptors: *Reverse osmosis, *Salinity, *Water 

treatment, *Desalination systems, *Design stand- 

ards, Performance evaluation, Brines, Evaporation, 
Costs, Economic aspects. 


Most of the hitherto reported applications of low 

pressure reverse osmosis membranes have been 

concerned with pilot scale or small size test situa- 

tions involving feed waters with a low 

levels of dissolved solids (less than 2000 aL) 
of 14-1 


with resul net dri pressures 
= ag describes the 


(ca. 200 psi) or ray? 

results obtained fe f hours of still 
continuing Tostatlon, of a much ‘hae lant cur- 
rently producing at least 3000 cu m/d (ca. 0.8 
MGD) of product. The feed in this case has a 
dissolved solids content of 6,000-6,500 mg/L at 
65% recovery at a feed pressure of less than 14 bar 
(ca. 195 psi) with a system net driving pressure of 
no more than 7 bar (95-100 psi). Even though the 
feed has a significant consumption, 

pumps, be and circuitry is only Sighty more more 

te! m of ap og (less than 


intrinsic Spodeaiey salt 

pressures, etc. It is being monitored, analyzed, and 
evaluated using specially am“ com; 

ware. On the basis of the lent 

achieved to date with these newly commercial 
membranes and elements on a large scale, a 
number of further performance and cost improve- 
ments are being considered for early implementa- 
tion. (Author’s abstract) 

W88-02437 


PRECIPITATION EQUILIBRIUM DURING 
EVAPORATION OF WATER CONTAINING 
HIGH DISSOLVED SALTS, 


G. Varsanik. 
Desalination DSLNAH, Vol. 60, No. 1, p 1-8, 
September 1986. 4 fig, 1 tab, 15 ref. 


Descrij tors: *Chemical precipitation, *Evapora- 
tion, * *Water treatment, *Kinetics, 
*Salts, Solutions, Ions, Minerals, Supersaturation. 


The kinetics of mixed precipitates have been stud- 
ied using an evaporative cycling-up technique. In 
mixed precipitates with one common scale-forming 
ion, the effects of one mineral precipitation on the 
> tion, nucleation, and crystal growth of 

Pens bsequent precipitates have been discussed. 

indicate that in evaporative systems, ee. 

candies of sparingly soluble minerals is not solely 
controlled by supersaturation, but also by the time 
involved in attaining the critical supersaturation. 
Th lynamic equilibria should be used with 
caution fe fe predicting a chemical treatment of sys- 
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tems encountering mixed scales. (Author’s ab- 
stract 
W88-02443 


ANALYSIS OF LAMINAR FLOW PRECIPITA- 
TION FOULING ON REVERSE OSMOSIS 


MEMBRANES, 
Bee amen Inst. of Tech., Haifa. Dept. of 


g- 
F Ginn oe 
Desalination DS LNAH, Vol. 60, No. 1, p 9-24, 
September 1986. 8 fig, 2 tab, 17 ref. 


Descriptors: *Membrane processes, *Reverse os- 
*E : = Desalination *Wi Lage omer 

vaporation, ater treatment, 
Flow, Kinetics. 


Precipitation foulin 
branes was anal 


on reverse osmosis mem- 
Se ae eee oe ee 


for laminar flow in a parallel plate 
Te decline concentration 
tion are governed by a complex coupling 
precipitation kinetics, mass transfe 


precipitating salt. Concentration polarization 
also relieved by the flux decline accompanying the 
increased hydraulic resistance of the growing de- 
posit. As precipitation rate increases with growing 
concentration polarization, the wall concentration 
teaches an asymptotic — at which salt convec- 
= into the | layer is balanced by the rate 


of pe eyes tation. In the usual case where an inert 
a is present, the concentration polarization 
of the g salt may pass through a mazi- 
mum. te flux is reduced by the increasing 
osmotic pressure of the inert salt, thereby reducing 
the concentration polarization of the precipitating 
salt. The analysis stresses the importance of distin- 
guishing between those effects mainly attributable 
to precipitation kinetics and those which are 
marily a function of the deposit structure. 
decline data alone are inadequate to elucidate ki- 
netic Fon ng of precipitation fouling phenomena. 
(Au 's abstract) 


DEMONSTRATION PLANT FOR SEAWATER 
DESALINATION BY REVERSE OSMOSIS (RO- 
2 HOLLOW FIBRE MODULE LINE), 

RD Elsaesser G.m.b.H., Stuttgart (Germa- 


Marquardt, and RN 
Desalination DSLN. AH ol 60, No. 1, p 25-44, 
September 1986. 16 fig, i tab, 20 ref. 


Descriptors: *Membrane processes, *Reverse os- 
mosis, *Evaporation, *Desalination, *Water treat- 
ment, Fiber modules, Drinking water. 


A reverse osmosis (RO) seawater desalination 
demonstration plant (3000 cu m/d with three lines) 
is operated by Kuwait to investigate the 
suitability and optimum operating conditions for 
polyamide hollow fiber compact modules, flat- 
plate modules, and spiral-wouud modules. The 
plant described herein has hollow fiber modules 
with one high pressure stage of 56-63 bar operating 
pressure and salt passage of about 1.5%, and a 
second desalination stage with an operating pres- 
sure of 28 bar. Drinking water is made up as a 
prea enagegc gaa at aie pa pears te 
first year, the RO units gee perfectly, and 
results obtained exceeded the design values. (Au- 
thor’s abstract) 

W88-02445 


REJECTION SPECTRA OF REVERSE OSMO- 
SIS MEMBRANES DEGRADED BY HYDROL- 

YSIS OR CHLORINE ATTA\ 

Louisville Univ., KY. sg of ical and Envi- 


Desalination DSLNAH, Vol. 60, No. 2, p 93-110, 
September 1986. 9 fig, 3 tab, 12 ref. 


Descriptors: *Membrane processes, *Reverse os- 


mosis, *Evaporation, *Desalination, *Water treat- 
ment, Degradation, Temperature. 
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Saline Water Conversion—Group 3A 


Cellulose acetate (CA) and polyamide (PA) mem- 
branes were subjected to accelerated degradation 
for up to 24 h to determine the effects of curing 
temperature and degradation time on transmem- 
brane flux and on the rejection by the membranes 
of salts (NaCl and CaCl2), hexose sugars and poly- 
saccharides. Commercial PA membranes, and one 
set of CA membranes made in the laboratory lost 
all salt rejection ability after 24 h of degradation 
but maintained 100% rejection of polysaccharides, 
and thus still functioned as ultrafilters. A second 
set of CA membranes was cured at different tem- 
peratures. CA membranes annealed at 45 C and 55 
C degraded faster than those annealed at 75 C, 
based on their faster loss of salt rejection ability. 
This rapid degradation of the membranes annealed 
at lower temperatures, coupled with their inherent 
poor initial salt rejection enforces the conclusion 
that membranes to be used in reverse osmosis 
applications should not be cured below about 55 C. 
Based on the study, a simple test procedure is 
proposed to distinguish between chemical degrada- 
tion and gross failure in malfunctioning reverse 
osmosis units. (Author’s abstract) 

W88-02448 


CALCULATION OF STREAM CONCENTRA 

TIONS IN REVERSE OSMOSIS PROCESSES, 
Yugoslav Academy of Sciences and Arts, Dubrov- 
nik. Inst. for the Protection of Materials from the 
Influence of Sea Water and Desalination. 

D. Sambrailo, and B. Kunst. 

Desalination DSLNAH, Vol. 60, No. 2, p 111-116, 
September 1986. 3 fig, 18 ref. 


Descriptors: *Design equations, *Membrane proc- 
esses, *Reverse osmosis, *Evaporation, *Desalina- 
tion, *Water treatment, Brines, Membranes. 


A modification of the design equations used for the 
calculation of expected performance of reverse 
osmosis units is proposed. The product water and 
brine concentrations were calculated as functions 
of the product recovery and a variable salt rejec- 
tion coefficient of the membrane. The calculated 
data compare favorably with the experimentally 
obtained results. (Author’s abstract) 

W88-02449 


TESTING RO DESALINATION AT VERY 
HIGH RECOVERIES IN THE ARABIAN GULF 
(GKSS PLATE SYSTEM), 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.) 

K. Scharff. 

Desalination DSLNAH, Vol. 60, No. 2, p 117-133, 
September 1986. 12 fig, 7 tab, 5 ref. 


Descriptors: *Membrane processes, *Reverse os- 
mosis, *Evaporation, *Desalination, *Water treat- 
ment, Pilot plants, Microscopy. 


By means of a pilot plant, specific energy con- 
— at different recoveries, and scale limiting 
ery at a given pretreatment were measured 
ney - “GKSS fs and frame system. Membrane 
surface investigations for deposits were carried out 
using a scanning electron microscope. Results of 
the measurements and examinations are presented 
and discussed. (Author’s abstract) 
W88-02450 


MALTA SEAWATER RO FACILITY, 
Sin. Inc., Sunnyvale, CA. 

W. T. Andrews, and R. A. Bergman. 
Desalination DSLNAH, Vol. 60, No. 2, p 135-144, 
September 1986. 9 fig, 3 tab. 


Descriptors: *Membrane processes, *Reverse os- 
mosis, *Evaporation, *Desalination, *Water treat- 
ment, Costs, Performance evaluation, Design 
standards, Malta. 


The Polymetrics seawater reverse osmosis (RO) 
facility at Ghar Lapsi, Malta, is one of the largest 
seawater RO plants in the world, with an installed 
capacity of 20,000 cu m/d (5.3 U.S. mgd). A 
second plant, provided under the same contract, 
has a capacity of 4,500 cu m/d (1.2 U.S. mgd), 
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utilizing highly brackish feedwater. The plants 
supply potable water for the island’s 350,000 resi- 
dents and its growing tourist trade. The seawater 
plant is a single pass design, — DuPont per- 
meators and is the first major installation incorpo- 
rating energy recovery turbo-pumps. This paper 
summarizes the plant design, manufacture, assem- 
bly, and installation, and also reports up-to-date 
operation and maintenance data. The operating 
costs are presented. (See also W88-02452) (Au- 
thor’s abstract) 

W88-02451 


MALTA SEAWATER RO FACILITY - UPDATE 
ON THE FIRST TWO Lar ag OPERATION, 
25 ne Inc., Sunnyvale, CA. 

W. T. Andrews. 

Desalination DSLNAH, Vol. 60, No. 2, p 145-150, 
September 1986. 3 fig, 1 ref. 


Descriptors: *Membrane processes, *Reverse os- 
mosis, *Evaporation, *Desalination, *Water treat- 
ment, Design standards, Costs, Seawater, Malta. 


The seawater reverse osmosis (RO) facility at 
Ghar i, Malta, is the largest operating sea- 
water RO plant in the world, with an installed 
capacity of 20,000 cu mi/d (5.3 US mgd). This 
paper summarizes the plant design and the operat- 
and maintenance data for the first 2 1/2 years 
of operation. The plant has met its production 
requirements, demonstrating, on a large scale, the 
reliability of reverse osmosis for seawater desalina- 
tion. The total cost of water (excluding capital 
recovery) of approximately $0.62 cu m ($2.35/1000 
US gallons), demonstrates the economical produc- 
tion of water by this process. The award of an 
operation and maintenance contract to an experi- 
enced and motivated operations staff has assured a 
reliable tye to the water supply of Malta. 
(See also W88-02451) (Alexander-PTF) 
W88-02452 


SUPPLY OF DESALTED WATER TO REMOTE 
ARID ZO 


King Abdulaziz Univ., Jeddah (Saudi Arabia). 
t. of Nuclear Engineering. 

A. F. Abdul-Fattah. 

Desalination DSLNAH, Vol. 60, No. 2, p 151-164, 

September 1986. 1 fig, 6 tab, 5 ref. 


Descriptors: *Cost-benefit analysis, *Water supply, 
*Evaporation, *Desalination, *Water treatment, 
Arid regions, Pipelines. 


Three options for supply of water from desalina- 
tion plants to isolated population pockets are con- 
sidered. Based on cost - benefit analysis the most 
feasible strategy is selected. The supply systems 
considered are piping water from large desalina- 
tion plants, traditional transportation by sea or 
land-going tankers, and the installation of small 
solar desalination plants. Small solar powered de- 
salination plants are favored as an optimal strategy 
considering factors such as continuous supply of 
ae - water. (Author’s abstract) 
88-02453 


SELECTION OF SOLAR DESALINATION 

SYSTEM FOR SUPPLY OF WATER IN 

REMOTE ARID ZONES, 

King oe — Jeddah (Saudi Arabia). 
of Nuclear Engineering. 

AF. Abdul Fatah , 

Desalination DSLNAH, Vol. 60, No. 2, p 165-189, 

September 1986. 2 fig, 21 tab, 38 ref. 


Descriptors: *Cost-benefit analysis, *Water supply, 
*Evaporation, *Desalination, *Water treatment, 
Costs, Arid regions. 


Solar desalination is undoubtedly an immediate 
solution for water problems in remote arid areas. 

idering five options of solar desalination sys- 
tems, an optimal system is selected that meets pre- 
set objectives of ease of operability, accessibility 
for maintenance and failure diagnostic, compatibil- 
ity with environment, maturity of technology, high 
availability, capacity factor, recovery and expanda- 
bility. Solar powered RO systems seem to best 


meet those objectives. Cost - benefit analysis also 
shows that such systems may be preferred over 
alternative systems based on a low cost to benefit 
ratio. (Author’s abstract) 

W88-02454 


COMPARISON OF VARIOUS DESIGNS OF 
SOLAR STILLS, 

Indian Inst. of Tech. New Delhi. Centre of 
Energy Studies. 

G. N. Tiwari, K. Mukherjee, K. Ashok, and Y. P: 
Yadav. 

Desalination DSLNAH, Vol. 60, No. 2, p 191-202, 
September 1986. 6 fig, 3 tab, 4 ref. 


Descriptors: *Distillation, *Stils, *Solar stills, 
*Evaporation, *Desalination, *Water treatment, 
Performance evaluation, Costs, Comparison stud- 
ies, India. 


The design and iormance of three singl 

solar stills, namely the single slope fiber reinforced 
plastic (FRP) still, the double slope FRP still and 
the double slope concrete still are presented. The 
bactériological test, test for laboratory use, and 
tests for physical and chemical properties were 
also carried out on various distilled water samples. 
On the basis of the above, and long term perform- 
ance of these stills under Delhi conditions, the 
following conclusions were drawn: in winter, the 
single slope FRP still gives better yield than the 
double slope stills; in summer, the double slo 
stills give better yield than the single slope still; 
sample of distilled water from the single slope FRP 
still passes the bacteriological test. (Author’s ab- 


stract) 
W88-02455 


le basis 


FORMULAS FOR CALCULATING THE AP- 
PROACH TO EQUILIBRIUM IN OPEN CHAN- 
NEL FLASH EVAPORATORS FOR SALINE 
WATER, 
Pennsylvania Univ., Philadelphia. Dept. of Me- 
— Engineering and Applied Mechanics. 

. Lior. 
Desalination DSLNAH, Vol. 60, No. 3, p 223-249, 
December 1986. 20 fig, 2 tab, 19 ref. 


Descriptors: *Evaporators, *Evaporation, *Desali- 
nation, *Water treatment, Seawater, Performance 
evaluation, Equations. 


The evaporator used in multistage flash desalina- 
tion plants, and considered for open cycle ocean- 

rmal energy conversion (OTEC) plants is the 
open-channel ‘ype, in which an essentially-hori- 
zontal stream o' water is passed through an 
open channel in which it is exposed to a pressure 
lower than the saturation pressure which corre- 
sponds to its temperature. This paper reviews the 
equations used at present to determine the nonequi- 
librium allowance, which indicates how far from 
equilibrium the seawater stream is as it leaves the 
evaporator. Flash evaporation in open channels is 
used in most of the water desalination plants, and 
the fee anyon te equations have been devel- 
oped for that application. The — are typi- 
cally empirical correlations, each developed for 
one type of geometry and range of ters. 
The equations are compared graphically, plotted 
side-by-side to express nonequilibrium allowance 
as a function of the major parameters: stage satura- 
tion temperature, stage flash-down, ing sea- 
water flow rate, stage lengih, and flashing sea- 
water depth. It was found for water desalination 
applications that there exists a large spread be- 
tween the non-equilibrium fraction values calculat- 
ed by the different equations, of about one order of 
magnitude. The situation is even worse for OTEC 
conditions. tly, it was concluded that no 
general method exists for the adequately accurate 
prediction of the approach to equilibrium of flash- 
ing free stream channel flows. (Author’s abstract) 


DESALTING 
SYSTEM AND ITS COMPARISON WITH THE 
MULTI-STAGE FLASH SYSTEM, 
Kuwait Univ., Safat. Dept. of Mechanical Engi- 
neering. 


M. A. Darwish, and A. A. El-Hadik. 
Desalination DSLNAH, Vol. 60, No. 3, p 251-265, 
December 1986. 8 fig, 9 ref. 


Descriptors: *Thermodynamics, 
« ination, *Water treatment, 
evaluation, Design standards. 


*Evaporation, 
Performance 


The basic characteristics of the multi-effect boiling 
(MEB) desalination system are presented. Recent 
developments are considered, a thermodynam- 
ic analysis and evaluation of the heat transfer areas 
required for the MEB system are given. In com- 
paring the heat transfer areas, water pretreatment 
and salt concentration, pumping power require- 
and multi-stage 
flash (MSF) systems, MEB seems to have definite 
advantages over MSF. However, in the absence of 
well-proven large capacity MEB units, and in view 
of the good experience with and reliability of MSF 
systems, large producers of desalted water favor 
continued i ation of MSF systems. (Author’s 


abstract) 
W88-02457 
3B. Water Yield Improvement 


COLORADO RIVER AUGMENTATION DEM- 
ONSTRATION PROGRAM. 

Bureau of Reclamation, Montrose, CO. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87-200044, 
AO3 in —— copy, AO in microfiche. Technical 
Report January 1983-March 1985. May 1986. 42 p, 
20 fig, 3 tab, 33 ref. 


Descriptors: *Colorado River Augmentation Pro- 
gram, ‘*Weather modification, *Precipitation, 
Cloud seeding, Spatial distribution, Temporal dis- 
tribution, Supercooled liquid water, Ice, Meteorol- 
ogy, Wind. 


Wintertime field investigations of clouds and pre- 
cipitation were conducted from January 1983 
through March 1985 over the Grand Mesa of 
western Colorado. Resulting analyses are discussed 
including spatial and temporal distributions of 
SLW (supercooled liquid water), precipitation 
characteristics, airborne and ground-based ice par- 
ticle observations, and the meteorological condi- 
tions associated with these cloud and Pm itation 
phenomena. It was observed that SLW frequently 
occurred over the Mesa. The large number of 
hours with limited amounts contributed to a signifi- 
cant SLW flux. The SLW often formed over the 
windward slopes, es over the top, and rapid- 
ly evaporated to the lee of the barrier. Nature was 
inefficient in re a SLW into precipita- 
tion in many cases. The Mesa created distortions in 
the free air flow. The wind in the lowest 500 m 
was slowed down over the windward slope and, 
for southwesterly or northwesterly directions, was 
turned approximately perpendicular to the barrier 
axis. The wind then accelerated over the lee 
slopes. A number of instrumentation intercompari- 
sons are described. Systems include microwave 
radiometers, icing detectors, precipitation gauges, 
and radars used for cloud top observations. (Au- 
thor’s abstract) 

W88-01609 


METHODS OF LAND AND WATER CONSER- 
VATION IN THE WUDING RIVER BASIN, 
Ministry of Water Resources and Electric Power, 
Beijing (China). ; 

G. Shiyang, and M. Jinze. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 81-89, 4 fig, 1 tab, 1 ref. 


Descriptors: *Water conservation, *Wuding River, 
*River basins, *River basin development, *Soil 
conservation, *China, Water resources develop- 
ment, Land management, Sediments, Vegetation, 
Erosion, Dams, Watersheds, Reservoirs, Land use. 


The work of harnessing the Wuding river has 
lasted for almost 30 years. The nai conditions 
of its subregions differ from each other calling for 





IGADE, 
Royal Inst. of Tech., Stockholm (Sweden). Institu- 
a foer Kulturteknik. 
IN: Si for River ane 
peratect og Water in a 


of Land 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 91-97, 2 fig, 4 tab, 4 ref. 


it: Envi- 


: *Water conservation, 
tion, *China, *Loess, *Xio Shi Guo Brigade, 
*Yellow a River ——~ Gullies, 
Groundwater, Wells, Land use, Land 


the cooperative o' 
on a solution to the problem 
agricultural prod 


bution has transferred the element of risk in agri- 
— production from the individual peasant to 
the cooperative unit. Third, the cooperative village 
k has provided the needed linkage be- 
tween governmental authorities he gegy= plan- 
ning and economic guidance. Fourth, wage eve 
tive rere has fauene te the vil vel 
with a democracy, which has 
the peasants grass-root participation i in planing. ing, 
im tation and management. (See ws 
S —" 





3C. Use Of Water Of Impaired 
Quality 


lage APPLICATION OF SEWAGE 
Michigan State Univ., East Lansing. it. of Cro) 
and Soil Sciences. . De . 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Use Of Water Of impaired Quality—Group 3C 


For primary bibliographic entry see Field 5E. 
W88-01508 


LOW-RATE CROPLAND APPLICATION: 
CASE 


For primary ic entry see Field SE. 

W88-01511 satiate 

- A RESOURCE FOR TRANS- 

OF ORES FROM UNDER- 
ROUND MINES, 

Luleaa Univ. (Sweden). Div. of Water Resources 

g- 
A. 
pa ae Mine Water, the Second Inter- 


Proceedings of 
haar 2, September 1985. p 
10271037, 9 


Descriptors: *Mine bce gli mo ae man- 
agement, Costs, Dewatering, Ener, 


In underground 


MINE WATER 
pA tad ag 


snub cat Oh tpoutiiatiors aenleaed fon.tte 
costs of hoisting, compared with other modes of 
transporting the solids to the surface. Different 
ps ayer pope ta ae pow we Fen pt 
eters such as energy consumption and under- 

water availability, are related systematical- 

resentative solid to water mass ratios and 


applications are 
(See also wat 01554) (Author's abetrect) 
W88-01589 


STUDY OF SALINE WATER USE AT THE 
ETIWANDA GENERATING STATION, 


For primary bibliographic entry see Field 3A. 
W88-01611 " 


PREFERENCE OF THE GREEN PEACH 
APHID, MYZUS PERSICAE, FOR PLANTS 
GROWN IN SEWAGE SLUDG 


Cornell Univ., Ithaca, NY. 

T. W. Culliney, and D. Pimen 
Bulletin of En Environmental Contamination 
Toxi BECTAG6, Vol. 39, No. 2, p 957-363, 
August 1987. 2 fig, 1 tab, 26 ref. 


t. of Entomology. 


rs: *Water pollution effects, *Land dis- 


Municipal 





ears demonstrated in 
pete and survi' of green peach aphids 


sludge or soil 
conventionally fertilized. Reduced plant growth 
and increased in aphids in the contensi- 
nated sludge treatment were also observed previ 
ously. eid wlio the influence of sludge poder 
nants on aphid reserny. ipso als a : ~! 

re) persicae for leaves 

o> coand hoot tome grown under different soil condi- 
tions was lnhestiagtad. Differences in numbers of 
aphids settling on leaves among the treatment discs 
were significant at 24 hours and 72 hours, but not 
significant at 48 hours. Fewest aphids colonized 
leaf discs grown in unfertilized whereas discs 
from plants grown in commercially fertilized soil 
were settled upon by a relatively high number of 
aphids. Both treatments exhibited fairly stable 
numbers of settled aphids over the entire 72 hour 
— After 24 hours many aphids had settled on 
leaves of plants treated with sludge from a small 
town, but the number declined steadily over the 
next 48 hours. On leaf discs from plants treated 
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with the sludge from a large industrial city the 
trend was reversed; most aphids settled on these by 
the culmination of the study. (Wood-PTT) 
W88-01724 


OBSERVATIONS ON WATER POTENTIAL 
AND DROUGHT RESISTANCE OF TREES 
AND SHRUBS AFTER A PERIOD OF 
ae DROUGHT AROUND DUNEDIN, 


NEW ZEALAND, 
so lar Dunedin (New Zealand). Dept. of 
} se ~ we bibliographic entry see Field 21. 
W88-01806 


APPLICATION OF SOLAR ENERGY IN 
WATER REUSE, 

Banaras Hindu Univ., Varanasi (India). Pollution 
Research Lab. 

For primary bibliographic entry see Field 5D. 
W88-01807 


ANAEROBIC METABOLISM ENZYMES AS 
MARKERS OF FLOODING STRESS IN MAIZE 


Agricultural Research Service, Columbus, OH. 
For primary bibliographic entry see Field 21. 
W88-01998 


WATER QUALITY ASPECTS OF ARTIFICIAL 
AQUIFER RECHARGE WITH TREATED 
WASTEWA’ 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 


Os “ . . 
For primary bibliographic entry see Field 5G. 
W88-02092 


INVESTIGATIONS INTO THE FEASIBILITY 
OF A DUCK-FISH-VEGETABLE INTEGRATED 
AGRICULTURE-AQUACULTURE SYSTEM 
FOR DEVELOPING AREAS IN SOUTH 
AFRICA, 

Transkei Univ., Umtata (South Africa). Dept. of 
Zoology. 

For primary bibliographic entry see Field 81. 
W88-02093 


FULL-SCALE DEMONSTRATION 
TILE DYE WASTEWATER REUSE, 
Sverdrup and Parcel and Associates, Inc., St. 
Louis, MO. 
For primary bibliographic entry see Field SD. 
W88-02150 


OF TEX- 


RECOVERY OF WASTE BRINES FOR HIGH- 
WAY APPLICATIONS, 
West Virginia Univ., Morgantown. Dept. of Civil 


Engineering. 

W. A. Sack, R. W. Eck, and C. R. Romano. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 213-223, 8 tab, 15 ref. 


Descriptors: *Brines, *Industrial wastes, *High- 
ways, *West Virginia, Oil wastes, Dissolved solids, 
Chlorides, Sodium, Calcium, Zinc, Lead, Barium, 
Chromium. 


Waste liquids arising from oil and gas production 
may be divided into three categories: drilling fluids 
and muds, chemical treatment fluids and produced 
brines. This paper focuses on the quality and quan- 
tity of produced brines and the potential for recov- 
ery of these waste fluids for use in highway appli- 
cations. Sampling and analyses of produced brines 
from 13 counties representing 8 different geologi- 
cal formations indicates that there are a significant 
number of West Virginia brines of suitable quality 
for use in highway application. Total dissolved 
solids level of the 49 samples collected ranged 
from 90,400 to 323,700 mg/L with a mean of 
218,600 mg/L. Brine strength generally increased 
with depth of formation. The average values of the 
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major constituents found were as follows: chloride 
- 128,600 mg/L, sodium - 52,700 mg/L, calcium - 
31,300 m Using RCRA limits as a guide, 
somewhat elevated levels of lead and cadmium 
were found in a small number of cases and high 
barium levels were present in one field. Evaluation 
of conventionally used dry salt deicing agents also 
showed significant levels of certain trace constitu- 
ents. Brines were generally higher in zinc, lead and 
barium while the dry agents contained more 
chrome and cadmium. The dominant factor con- 
tributing to variation in brine quality was the 
parent formation while zonal quality differences 
within a given formation were much less dramatic. 
Samples taken at greater distances from the same 
formation also seemed to show increased variabili- 
ty in quality. Brine sampled from a single well over 
the sampling period showed little quality variation. 
(See also W88-02132) (Lantz-PTT) 

W88-02155 


SOME EXPERIENCE IN SOFTENING THE 
OILFIELD WATERS BY ION EXCHANGE FOR 
STEAMFLOOD OPERATION, 

Koomey, Inc., Brookshire, TX. Engineerin, yong | Pa 
For primary "bibliographic entry see Field 5 
W88-02156 


EVALUATION OF IRRIGATION MANAGE- 
MENT PROCEDURES FOR GEOTHERMAL 


EFFLUENT, 

Idaho Water Resources Research Inst., Moscow. 
C. E. Brockway, C. W. Robbins, C. W. Robison, 
and G. S. Johnson. 

Available from the National Technical Information 
Service, Springfield, Virginia. 22161 as DE84- 
015188. Report No. DOE/ID/12167-T1i, June 
1984. 47 p, 17 fig, 9 tab, 14 ref. DOE Contract No. 
DE-AS07-801D12167. 


Descriptors: *Water pollution effects, 
*Wastewater disposal, *Industrial wastes, *Raft 
River, *Thermal powerplants, *Wastewater irriga- 
tion, Thermal pollution, Aquifers, Powerplants, 
Salinity, Agriculture, Irrigation, Fluoride, Soil 
contamination. 


An investigation was conducted to determine the 
feasibility of geothermal powerplant effluent dis- 
posal by surface irrigation and the resulting impact 
on the shallow aquifer. The study was conducted 
at the Raft River Experimental Geothermal Power 
Plant site near Malta, Idaho and at the Snake River 
Conservation Research center with soils and efflu- 
ent obtained from the geothermal powerplant site. 
The conclusions of the investigation were: (1) Sa- 
linity hazard to the shallow aquifer is minimized by 
high-rate irrigation of previously irrigated lands 
due to the high amounts of soluble vor found int 
he native soils; (2) Irrigation disposal of effluent 
will cause little if any fluoride contamination of the 
shallow aquifer; (3) The irrigation method best 
suited for disposal is surface irrigation with bor- 
ders. The irrigation system will experience prob- 
lems with cold weather operation. Crop emer- 
_ will be hindered by border irrigation; (4) 

commended cropping systems on lands 
are grain and forage crops, providing the portion 
harvested did not have contact with the effluent; 
and (5) Two mechanisms in the soil were apparent- 
ly removing fluoride from the effluent. One mech- 
anism was identified (fluorite precipitation) and 
one was not. Further study is needed to determine 
the other mechanism. (Author’s abstract) 
W88-02268 


EFFLUENT QUALITY VARIATIONS IN RELA- 
TION TO WATER REUSE FOR IRRIGATION, 
Kuwait Univ., Safat. Dept. of Civil Engineering. 
ae ay bibliographic entry see Field SE. 


PHYSIOLOGICAL RESPONSES OF SOYBEAN 
(GLYCINE MAX L. MERR) TO SIMULATED 
ACID RAIN AND AMBIENT OZONE IN THE 


FIELD, 
soaes Green State Univ., OH. Dept. of Biologi- 


For primary bibliographic entry see Field 5C. 


W88-02473 


3D. Conservation In Domestic and 
Municipal Use 


RATIONAL PROGRAM TO CONTROL UNAC- 
COUNTED-FOR WATER, 
os and Hansen, Chicago, IL. 

R. Zimmerman, F. Maisch, and P. Pantumsinchai. 
Public Works PUWOAH, Vol. 118, No. 7, p 50-53, 
July 1987. 1 fig, 1 tab. 


Descriptors: *Drinking water, *Costs, *Water 
rates, *Water management, Water metering, Water 
delivery, Utilities, Leakage, Future planning. 


Unaccounted-for water is the amount of potable 
water produced and not accounted for in a oe 
system. It includes known nonmetered uses, suc’ 
as firefighting and hydrant flushing, and unknown 
uses. A comprehensive program was developed to 
help water utilities recover unaccounted-for water 
and, consequently, lost revenue. It is currently 
being successfully implemented in Medellin, Co- 
lombia, a city of over 1.8 million people. The 
program consists of six major elements: user meter 
systems, master meter systems, leak detection, 
quality control, control of pon pressures, and 
system data collection. Each of these aspects is 
discussed. (Airone-PTT) 

W88-01820 


TOMATION IN PUBLIC WORKS Ai 
Associate Quad Consultants, Visalia, CA. 
For primary bibliographic entry see Field 6B. 
W88-01957 


SOCIO-TECHNOLOGICAL ASPECTS OF AU- 
CTIVITIES, 


WATER CONSERVATION AND MANAGE- 
MENT IN BARROW, ALASKA, 

Northern Testing Lab., Inc., Fairbanks, AK. 

M. R. Pollen. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 3, p 26-34, March 1987. 6 
fig, 2 tab, 27 ref. 


Descriptors: *Water conservation, *Municipal 

water + ager gm *Water treatment facilities, 

*Reverse osmosis, * tion, 

Wate quality management, Membrane processes, 

treatment, Water storage, Water distri- 

i Water use, Planning, Conservation, Water 

management, Arctic, Potable water, Water treat- 

ment, Reservoirs, Dams, Heat exchangers, Aera- 
tors, Flocculation, Polymers, Filtration. 


Barrow Utilities and Electric Coop Inc. (BUECI) 
operates the northernmost potable water treatment 
system in the United States, treating and distribut- 
ing water to the arctic community of Barrow, 
Akake BUECI uses a desalination plant with a 
complex pretreatment system to correct a bewil- 
dering array of water quality problems under 
severe environmental constraints, specifically the 
poe pone 5 of the ocean to the nearby shore lakes 
and lagoons, resulting in much of the ‘fresh’ water 
in the vicinity being contaminated with salt. The 
plant incorporates an upgraded, elaborate reverse 
osmosis desalination pretreatment system consist- 
ing of the following equipment: well house and 
heat exchanger; aeration tank and aluminum addi- 
tion; polymer addition and precipitator; gravity 
and micron filters; reverse osmosis desalination; 
chemical addition; and storage and distribution. 
Water use and conservation is discussed, including 
systems using different grades of water, systems 
that do not_use water, and minimal water use 
equipment. Future water management is consid- 
ered, including possible means of supplementing 
the water supply. (Doria-PTT) 
W88-02312 


WATER CONSERVING LANDSCAPES SHOW 
IMPRESSIVE SAVINGS, 

North Marin County Water District, Novato, CA. 
J. O. Nelson. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 3, p 35-42, March 1987. 8 
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fig, 4 tab. 


Descriptors: *Water conservation, *Landscaping 
*Cost analysis, *California, *Costs, *Project plan: 
ning, Planning, Fertilizers, Fuel, Herbicides, Agri- 
calreesl ieeoialia Water costs, Operating costs, 
ot Grasses, Turf grasses, Mathematical 
ysis, — analysis, Analysis of variance, 
Water use, omic aspects. 


research project was conducted by the North 
Mare (CA) Water District to compare the use of 
key factors in traditional projects with those in 
water conserving projects on a monthly basis over 
the entire irrigation season. Factors included out- 
side water, < 4 
herbicide. Microclimate data were collected to 
ensure the validity of the com The sample 
consisted of seven planned unit developments con- 
sisting of 548 dwelling units, all with mature land- 
scapes, and was divided into two se; ts: tradi- 
tionally landscaped pro: and projects that met 
specific design Critessa for water conservation. Re- 
sults were examined by variance-regression analy- 
sis. It was concluded that, although the dollar 
savings attributed to fuel and herbicide were small, 
considerable savings could be achieved by the use 
of a water-conserving landscape design. An annual 
savings of $75 per Sweliiag tinit is possible in a 
condominium or townhouse development. The re- 
duction in water and labor costs accounted for 
more than 80% of the total savings. A strong 
correlation was found between the perimeter of 
the turf and water use, indicating that turf 
ee ees wen 
conserving landscape. (Author’s abstract) 
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REFORM IN COSTING AND PRICING 
WATER, 
— Vir Bey sede Univ., Morgantown. Coll. of Busi- 


For primary bibliographic entry see Field 6C. 
W88-02314 


PUBLIC ATTITUDES TOWARD WATER CON- 
SERVATION, 

Colorado Univ. at Boulder. Dept. of Civil, Envi- 
ronmental, and Architectural Engineering. 

J. E. Flack, and J. Greenberg. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 3, p 46-51, March 1987. 3 
fig, 12 tab, 8 ref. 


Descriptors: *Water pa rorlage ee opinion, 
* Attitudes. *Social nomic aspects 
*Colorado, *Surveys, Public Se cones Conservation, 
Prices, "Water use, Water reuse, 
Wastewater renovation, Water supply develop- 
ment, Water resources development, Drinking 
water, Landscaping. 


Consumer attitudes toward water conservation 
were surveyed in seven northeastern Colorado 
communities to determine whether relati 
exist between (1) attitudes and type of re ogee 
or (2) attitudes and socioeconomic variables. The 
water conservation alternatives presented included 
metering, price increases, restrictions on water use, 
restrictions on lawn size, controls on tion 
growth, and reuse of treated wastewater for pota- 
ble purposes. Preferences for development of addi- 
tional water supplies were also included in the 
survey. All but one of the conservation alternatives 
(reuse for drinking purposes) were favored by 
more than half of the respondents. Consumers in 
communities with lawn watering restrictions were 
more willing to install water-saving devices or to 
change landscaping than were consumers in unre- 
stricted communities. R its who were me- 
tered ly favored meters, and flat-rate cus- 
tomers preferred the flat rate. Metered users fa- 
vored price increases, whereas flat-rate users did 
not. Restrictions on population growth were pre- 
ferred more strongly by rural and flat-rate consum- 
ers than by urban and metered consumers. Re- 
spondents with less than a high school education 
or earning incomes of less than $15,000 per year 
more often opposed the various water conserva- 
tion alternatives. Retired or disabled persons did 





not approve of such alternatives as prices increases 
or installation of water-saving devices. (Author’s 


) 
W88-02315 


EFFECTIVENESS OF RESIDENTIAL WATER 
CONSERVATION 

Brown and Caldwell, Walnut Creek, CA. 

W. O. Maddaus. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 3, p 52-58, March 1987. 5 
fig, 7 tab, 13 ref. HUD Contract H-5230. 


Descriptors: *Water conservation, *Metropolitan 
water management, *Planning, *Benefits, *Predic- 
tion, *Cost analysis, Conservation, Water manage- 
ment, Economic aspects, Maintenance, Water use. 


The Department of Housing and Urban Develop- 
ment conducted a survey on demonstration 
projects to document the water saving in homes of 
People who installed waterconservng fitues and 
devices. These included low-flush toilets and 
showerheads, retrofit of toilets and showerheads, 
very-low-flow fixtures, adjustment of water pres- 
and installation of water meters. More than 
i in the survey nation- 
wide. Water savings were documented from these 
eee Cot en ee Oe 
It is concluded that water pressure infl 
woles ane, and ak ¢ reduction Gf 30-40 pel results 
in a 3-6% reduction in water use. While it may not 
be practical to reduce water pressure in existing 
developed areas, water can be saved by limiting 
water pressure in new developments to 50-60 psi 
where practical. Reducing water pressure also 
saves operating costs and may decrease the likeli- 
hood of leaks. Svacbor’s shales) 
'W88-02316 


SOCIOECONOMIC FACTORS AFFECTING 
WATER CONSERVATION IN SOUTHERN 


TEXAS, 

Washington State Univ., Pullman. Office of Ap- 
plied Energy Studies. 

D. Olsen, and A. L. Highstreet. 

Journal of the American Water Works Association 
pea pte Vol. 79, No. 3, p 59-68, March 1987. 9 
tab, 13 re 


Descriptors: *Social aspects, *Economic aspects, 
*Water conservation, *Texas, *Education, *Sur- 


lopment 
planning, Public policy, Water eee Institutions. 


The Edwards Underground Water District and the 
city of San Antonio, TX conducted a regionwide 
conservation program during the summer and fall 
of 1984. The program’s goals were to educate the 
public about the potential water scarcity problem 
and to promote largely voluntary conservation 
measures. To evaluate acceptance of the program 
by the = a regional survey was administered 
that included questions regarding knowledge about 
oe uaa toward water resources development 
and conservation, the types of information sources 
people use and prefer to use about conservation 
practices, and the conservation measures people 
actually implemented under the impetus of the 
program. Some iderations relevant to conser- 
vation programs throughout the state and else- 
where are discussed. Many institutional and eco- 
nomic factors affect water conservation policy in 
general, and it was concluded that water conserva- 
tion must be assigned full resource status in order 
to implement effective institutional policy options. 
(Author’s abstract) 
W88-02317 


WATER UTILITY MAKES USE OF NATIONAL 
WEATHER SERVICE RADAR, 

Washington Suburban Sanitary Commission, Hy- 
attsville, MD. 

For primary bibliographic entry see Field 7B. 
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WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


3E. Conservation In Industry 


PROPERTIES OF HYDRAULIC STOWING 
MA REFERENCE 


national Congress. V. pene tepae as. 
91906, Shee} wb, ID nek P 


Descri : *Hydraulic mining, *Drainage, *In- 
se ed Permeability, Groundwater move- 
ment, Water storage. 


Laggan: Seattle. f Geo; 
re For primary biiographi ‘Dept pb Fils eB 


3F. Conservation In Agriculture 


ERODIBLE LAND AND STATE WATER QUAL- 
ITY LINKAGE, 


PHYSIOLOGICAL RESPONSES OF COTTON 
TO A SINGLE WATERLOGGING AT HIGH 
AND LOW N-LEVELS, 

Commonwealth Scientific and Industrial Research 
ST Griffith (Australia). Centre for Irri- 


W 8" Meyer, D-C. Recosy, H. . Bars and R 
mith. 

Plant and Soil PLSOA2, Vol. 102, No. 2, p 161- 
170, 1987. 6 fig, 4 tab, 27 ref. 


p+ gp ove Ry *Plant physiology, Vinca 9 
Flood irrigation, * 


tion p' 
fects, Nitrogen, ‘Gaon Temperature, oe 
thesis, Flooding, Plant stress, it growth. 


Surface-irri —— cotton (Gossypium hirsutum L.) 
grown on slowly draining clay soil is subjected to 
short term periods of waterlogging at each irriga- 
pe which generally results in reduced productivi- 

The sequence of above- and pe baa e me 
p —— to transient waterlogging and the 
role of N availability in modifying the immediate 


responses were studied. Lysimeters of Marah clay 
loam (a Natrustalf) were instrumented to monitor 
soil and plant responses to a 7-day waterlogging 
event beginning 67 days after sowing. Cotton 
(Deltapine 61") plants (8 per lysimeter) were 
LORE oper te mene ce kg/ha and 
and two irrigation treatments (flooded 
and <5 Measured soil-O2 levels decreased 
a because water dis- 
The air and root zone respiration consumed O2. 
SS as 2) nae 
-N treatment than the low-N treatment. 
This” ifference was associated with a 1.8 fold 
difference in numbers of observed roots. Root 
was only slightly affected by flooding. 
growth decreased rr 28%, foliage tempera- 
ture increased 2.3% and apparent phoosynthesis 
decreased by 16%. It is suggested that flooding 
reduced photosynthetic activity within 2 days 
while other stress sym became apparent after 
about 6 days. Although this stress was as tofeated i in 
a trend for decreased plant productivity, the effect 
of flooding on boll dry mass at harvest was not 
significant at the level of replication. The single 
waterlogging did not cause yield reductions com- 
parable to those observed elsewhere when several 
—" events were imposed. (Author’s ab- 
stract 


W88-01992 


EFFECT OF TRICKLE FERTIGATION WITH 
THREE FORMS OF NITROGEN ON SOIL PH, 
LEVELS OF EXTRACTABLE NUTRIENTS 
BELOW THE EMITTER 
GROWTH, 

Ministry of Agri and Fisheries, Can 

(New Zealand).A; Research Div. 

R. J. Haynes, and R. S. Swift. 

Plant and Soil PLSOA2, Vol. 102, No. 2, p 211- 
221, 1987. 5 fig, 3 tab, 25 ref. 


PLANT 


Descriptors: *Trickle irrigation, *Fertilizers, *Ni- 
trogen, *Nutrients, *Irrigation effects, Hydrogen 
ion concentration, Soil p Plant gro’ 
Calcium nitrate, Urea, Ammonium sulfate, Irriga- 
tion, Acidification, Crop yield, Zucchini. 


The effects of application of nitrogen as calcium 
nitrate, urea or ammonium sulfate at two rates 
through the trickle irrigation system on pH and 
nutrient status of the wetted volume of soil below 
the emitters and on growth and nutrition of cour- 
gette amaryl plants (Cucurbita pepo L.) was 
investigated. Soil acidification, caused by nitrifica- 
tion, occurred to a large extent in the volume of 
ood iaamediiotel below the emitters in the urea and 
ammonium sulfate than urea. A significant amount 
of applied urea appeared to move through the soil 
as urea and consequently, at the same rate of N 
addition, levels of ammonium were lower directly 
below the emitter and those of nitrate were higher 
further away from the emitters for the urea than 
ammonium sulfate treatments. Soil acidification 
below the emitters resulted in significant decreases 
in levels of exc’ le Ca, Mg and K and in- 
creases in levels of exc! nchangeable A Al, EDTA-ex- 
tractable Fe, Mn, Zn and Cu and bicarbonate- 
extractable P. Vegetative growth and harvestable 
yields of courgettes were increased by both irriga- 
tion and nitrogen applications. Vegetative growth 
was generally greater at the low rate of N addition 
than at the high one and generally followed the 
order calcium nitrate > urea > ammonium sulfate. 
However, fruit yields followed the order urea > 
ammonium sulfate > calcium nitrate and were 
larger at the high rate of N for urea and ammoni- 
um sulfate treatments and unaffected by rate for 
the calcium nitrate treatments. It is suggested that 
with fertigation, the form of applied N can have 
par pe effects of plant wth 
may be applied into root 
rnd cr ieee occasions during the growing 
season. (Author’s abstract) 
W88-01993 


SOIL AND WATER CONSERVATION ON THE 
CHINESE LOESS PLATEAU - THE EXAMPLE 
OF THE XIO SHI GUO BRIGADE, 

Royal Inst. of Tech., Stockholm (Sweden). Institu- 
tionen foer Kulturteknik. 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
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For primary bibliographic entry see Field 3B. 
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CATCHMENT ECOSYSTEMS AND VILLAGE 
TANK CASCADES IN THE DRY ZONE OF SRI 


Sri Lanka Univ., Peradeniya. Dept. of Geography. 
ie M. Bandara. 
IN: Strategies for — t: Envi- 
ronmental eg ret f Land Water in a 
Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 99-113, 5 fig, 4 tab, 20 ref. 


eae *Catchment areas, *Ecosystems, *Vil- 
lages, *Tank cascades, *Sri Lanka, *Land 

ment, *Water conservation, Water resources de- 
velopment, Irrigation practices, River basin devel- 
opment, Surface waters, Water supply. 


The salient features of the irrigation 
systems, particularly those related to tank cascades 
 Oeeee Senet 2 Sa 
aa atom ee Sten erie. 

it it su 
Sin jonah aiuggeem aan 
centuries. The most 


systems may be taken to represent a microcosm of 
Ss ecker pas of de eecld. Mocingintys an cot 
in other parts of the world. ly, the cas- 
Se ee 

challenges posed by the 


environment and its rational use formed the basis 
of all dominant human activities. In an environ- 
mental setting where groundwater resources are 
relatively limited, it is natural that all the attention 
is focused on surface waters. The management of 
surface water resources in a cascade is accom- 
plished within the framework of the natural drain- 
a In a climate of seasonal water shortage 
and occasional water surplus, the development of 
verphieee ag edema, | protoacinesne tg 


Se ee eee eee 
88-02227) (Lantz-PTT) 
88-02237 


CONTROL AND MANAGEMENT OF LAND 
USE AND WATER RESOURCES OF BHAVANI 
RIVER BASIN IN TAMIL NADU, INDIA, 

Tamil Nadu Agricul 

(India). Water Technology Centre. 

4 K. Sivanappan. 

for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 115-122, 2 fig. 


Descriptors: *Water conservation, *Land use, 
*Water resources development, *River basins, 
*India, *Bhavani River, *Aquifers, Tamil Nadu, 
Surface water, Water management, Water supply, 
Irrigation, we variation, Monsoon, Ground- 
water, 


Bhavani River is one of the important tributaries of 
the River Cauvery in south India. The river origi- 
nates in the adjoining Silent Valley in Kerala State, 

passes through Nilgiris hills and joins Cauvery at a 
place called Bhavani in Tamil Nadu. The total 
drainage area (basin) is 6730 sq km. The tributaries 
for the river are Pykara, Siruvani, Kundah, Coon- 

oor and Moyar. The basin receives rain from 
southwest and northeast monsoons. The lower 
Bhavani reservoir constructed across the river, 
provides a storage capacity of 906 million cu m to 
irrigate about 84,000 ha. In addition, there are 
many small reservoirs constructed in hills to store 
about 473 million cu m which are used for hydro 
power generation which is about 50% of the hydro 
power production in the State. Water management 
is a complex problem in this region in view of the 


fact that it involves numerous farmers and various 
agencies in the irrigation projects. Therefore, it is 
necessary to have a Farmer’s Association involv- 
ing the representative farmers and various Govern- 
mental agencies responsible for the delivery of 
water, giving inputs and advice for the agricultural 
production. The following alternatives are suggest- 

ed for better water management practices in 
Lower Bhavani Project: (1) The entire ayacut can 
be supplied with water at 50% of the present 
quantity which is supplied to half of the area in 
alternate years. This would enable the farmer to 
economically utilize the water, develop under- 
ground water resources and to adopt conjunctive 
water use; and (2) An alternative to No. 1 above, 
which may be considered is the present system of 
water distribution to an irrigated crop from August 
to December to the same field could be changed as 
follows: Water supply to a field can be started in 
August. A wet crop can be raised between August 
and December and the same farmer can go for an 
irrigated dry crop like groundnut from January to 
April. Water shall be supplied to the same field 
from January to April also, but at a reduced quan- 

tity. (See also W88-02227) (Lantz-PTT) 
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REFORM IN COSTING AND PRICING 
WATER, 

West Virginia Univ., Morgantown. Coll. of Busi- 
ness and Economics. 

For primary bibliographic entry see Field 6C. 
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USING CROP YIELD AND EVAPOTRANSPIR- 
ATION RELATIONS FOR aye WATER 
JUIREMENT ESTIMA’ 


REQ TIO) 
Florida Univ., Gainesville. any of Agricultural 


8. 
For primary bibliographic entry see Field 2D. 
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MANAGING ROTATIONAL CANAL WATER 
SUPPLIES ON THE FARM, 

Central Soil Salinity Research Inst., Karnal (India). 
Div. of Agricultural Engineering. 

N. K. Tyagi. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 455-462, June 1987. 5 fig, 3 tab, 10 ref. 


Descriptors: *Water management, * 
practices, *Evapotranspiration, *Crop yield, 
*Costs, India, Food — Agriculture, Planning, 
Optimization, Irrigation. 


A procedure to determine optimal irrigation sched- 
uling strategies under rotational water delivery 
systems is presented. The methodology involves 
integration of water delivery amount and frequen- 
cy, irrigation management strategies, evapotran- 
Spiration sequences and crop-evapotranspiration- 
production functions to arrive at an optimal irriga- 
tion strategy. Application of the methodology to a 
farm in the service area of Western Yamuna Canal 
(india) where a two-stage system of rotation, one 
among the irrigation channels and the other among 
farmers, is in vogue, reveals that maximum 
production is obtained with water application in a 
rotational manner (RI) rather than with irrigation 
in every or alternate supply periods. Increase in 
mean water supply which can be effected through 
improvement in on-farm conveyance and applica- 
tion systems, has a greater effect on yield than 
decrease in variance of the supply. Benefit cost 
analyses indicates that precision land leveling is 
more cost effective in increasing water supply as 
compared to water-course lining. (Author’s ab- 
stract) 
W88-02384 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


THIRD UNITED STATES - THE NETHER- 
LANDS MEETING ON DREDGING AND RE- 
LATED TECHNOLOGY. 

For primary bibliographic entry see Field 5G. 
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FEASIBILITY OF ASSIGNING A PROBABILI- 
i TO THE Ave ce MAXIMUM FLOOD. 

Interagency Advisory Committee on Water Data, 
Reston, VA. fydreke, 


‘Subcommittee. 
For primary biblio entry see Field 2E. 
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DEVELOPMENT OF AN EXPERT SYSTEM 
FOR THE ANALYSIS OF URBAN DRAINAGE 
USING ‘SWMM’ (STORM WATER MANAGE- 
MENT MODEL), 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center 

For primary bibliographic entry see Field 6A. 
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STATISTICAL EVALUATION OF DRAINAGE 
TREA’ FIELD 


TRIALS 
WITH SPECIAL ICE TO FORMER 
OPENCAST COAL MINING LAND, 

University Coll. of Wales, Llanelly. Field Lab. 
For primary bibliographic entry see Field 2G. 
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FIELD DRAINAGE EXPERIMENTS AND 
DESIGN ON FORMER OPENCAST COAL 
MINING LAND, 

University Coll. of Wales, Llanelly. Field Lab. 


For primary bibliographic entry see Field 2G. 
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SHORT-RANGE RUNOFF FORECASTING 
FOR THE RIVER RHINE AT RHEINFELDEN: 
EXPERIENCES AND PRESENT PROBLEMS, 
Eidgenoessische Technische — Zurich 
(Switzerland). Geographisches Ins’ 
For pemey bibliographic entry oes Field 2E. 
W88-01 


PREDICTION OF NITROGEN AND 

PHORUS LOSSES AS RELATED TO AGRI- 

CULTURAL DRAINAGE SYSTEM DESIGN, 

North Carolina State Univ. at Raleigh. School of 

Agriculture and Life Sciences. 

For — bibliographic entry see Field 2G. 
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CATCHMENT ECOSYSTEMS AND VILLAGE 
TANK CASCADES IN THE DRY ZONE OF SRI 
LANKA: A TIME-TESTED SYSTEM OF LAND 
AND WATER RESOURCE pyre 

Sri Lanka Univ., Peradeniya. Geography. 
For primary bibliographic en oy te see Field 3 
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CONTROL AND MANAGEMENT OF LAND 
USE AND WATER RESOURCES OF BHAVANI 
RIVER BASIN IN TAMIL NADU, INDIA, 

Tamil Nadu Agricultural Univ., Coimbatore 
(India). Water Technology Centre. 

For primary bibliographic entry see Field 3F. 
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UPSTREAM - DOWNSTREAM INTERAC- 
TIONS AS NATURAL CONSTRAINTS TO 
BASIN-WIDE PLANNING FOR CHINA’S 
RIVER HUANG, 





For primary bibliographic entry see Field 4D. 
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SOME STRATEGIC PRINCIPLES FOR LONG- 
TERM RIVER BASIN DEVELOPMENT - THE 
CASE OF HAN RIVER, 

F diven, Valley Planning Office, Wuhan (China). 


IN: Strategies for River Basin it: Envi- 
ronmental In of Land Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 141-150, 3 fig. 


Descriptors: *River basin Se. He van Te- 


sources devel 

*Han River, * Long-term donaies Eco- 
nomic aspects, Environmental policy, River basins, 
Land use. 


ee ae Se ee 
benefits, social benefits and environmental benefits 


PROBLEMS RELATED TO GROWING URBAN 
SYSTEMS FROM A RIVER BASIN PERSPEC- 


TIVE, 
ia Univ. (Sweden). Dept. of Water Resources 
ig. 


IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 337-346, 5 fig, 28 ref. 


Descriptors: *River system, *Urban areas, *River 


Because of the rapid growing of many urban areas 
it becomes more and more important to analyze 
the interactions caused by these areas with other 
parts of the river basin. In order to carry out such 
oe ee Soe, te eee ee Oe 
proach where interactions between the rural and 
urban areas are considered. The analysis is 
complicated by the fact that not only water related 
factors have to be taken into consideration, but 
also factors that indirectly exert influence on the 
development of the river basin. Human goals and 
aspirations as well as socio-political decisions may 
come to play an BP sae mee! role if we want a 
harmonic and sound po age ore parle ge 
tems in conjunction with natural ecosystems. The 
paper mainly focuses on water flow processes be- 
tween the different subsystems. (See also W88- 
02227) —— abstract) 
W88-0226; 


NONLINEAR PROGRAMMING METHODS IN 
RESERVOIR SYSTEM MANAGEMENT, 
Tennessee Univ., Knoxville. 

For primary bibliographic entry see Field 2H. 
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GABIONS USED IN STREAM GRADE-STABI- 
LIZATION STRUCTURES: A CASE HISTORY, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 4D. 
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STOCHASTIC DYNAMIC PROGRAMMING 
BASED APPROACH TO THE OPERATION OF 
A MULTI-RESERVOIR SYSTEM, 

Manitoba Univ., Winnipeg. oy of Civil Engi- 


For py bibliographic entry see Field 2H. 
W88-02376 


OF RIPARIAN ECOSYS- 
TEMS WITH CHANNEL STRUCTURES, 

Rocky Mountain Forest and Range t 
Hays t t gg > Agu 

L. F. DeBano, and B. H 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 463-470, June 1987. 2 fig, 25 ref. 


they can be destructive to existin; 
riparian zones. Since stream processes are g ee 
iy aide, lath tine alum uty eee teeen aaek 
fects of management action, good or bad, become 
visible. Also, the effects of large dam installations 
a long distance downstream from the 

dam. 


scope. Interactions between riparian site, channel, 
and streamflow may be so complex that an inter- 
disciplinary approach is required. (Author’s ab- 


stract) 
W88-02385 


DESIGN OF DUAL-PURPOSE DETENTION 
SYSTEMS USING DYNAMIC 

MING, 

Kentucky Univ., Lexington. Dept. of Civil Engi- 
neerin; 


L. E. M. H. Houck, and J. W. Delleur. 
Journal of Water Resources Planning and Manage- 

erat Vol. 113, No. 4, p 471-484, July 
1987, 6 4 tab, 25 ref. OWRT Project OWRT- 
14-34-1110-0498. 


Descriptors: *Storm water, *Detention reservoirs, 
*Flood control, *Design standards, *Water pollu- 
tion control, *Urban runoff, * — *Com- 
puter programs, Storage, Runoff, Pollution load. 


Stormwater detention basins are increasingly being 
used to control both urban flooding and nonpoint 
urban pollution. In order to design such systems 
effectively some type of design algorithm is 
needed. Two different dynamic ig - 
mulations are examined for use in the dev 


Importantly, the proposed formulations allow the 
inclusion of pollutant loads and associated con- 
straints into the overall stormwater management 
problem. (Author’s abstract) 

88-02413 


4B. Groundwater Management 


MINE WATER. 

International Mine Water Association. 

Proceedings of the Second Internatio: ional Congress. 
Volume 2, September 1985. 510 p. Edited by R. 
Fernandez-Rubio. 


Descriptors: *Groundwater management, *Mine 
drainage, *Coal mining, *Water control, *Ground- 

water movement, *Aquifers, *Mining engineering, 
Grouting, Materials rn gre a Groundwater, 
Geohydrology, Drainage, Case studies, Wells, 
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Mathematical models, Model studies, Dewatering, 
Depressurizing, Groundwater level, Water level, 
Symposium, Conferences, Spain, Hazards, Safety. 


The proceedings of an international symposium on 
mine water held in 1985 in Spain includes reports 
of work on the origins of mine water, surface mine 
dewatering techniques, underground mine dewa- 
tering techniques, the role of water in mine excava- 
tions, mine hazards related to water, and new 
engineering techniques for special cases. Mathe- 
matical models applied ‘ he age sage of mine 
water inflows are also detailed. (See also W88- 
01408) (See W88-01555 rao W388-01592) (Lantz- 


W88-01554 


SURFACE PROTECTION PROBLEM IN CON- 
DITIONS OF WATER HAZARD IN DIAPIR 
SALT MINES, 

Glowny Inst. Gornictwa, Katowice (Poland). 

G. Kortas, J. Wilk, and Z. Jasinski. 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
709-722, 12 fig, 12 ref. 


Descriptors: *Groundwater management, *Salt 
mines, *Mine water, *Poland, Groundwater move- 
ment, Geohydrology, Flow profiles. 


The basic problem in underground mining of diapir 
salt deposits in Polish conditions, is the water 
surrounding salt domes. The water hazard in salt 
mines is indirectly connected with danger to the 
surface and environment of mining areas in case of 
water inrush. The drastic proof of that was the 
biggest catastrophe in the history of Polish mining 
- the flooding of one of the diapir salt mines in 
1977. This paper presents symptoms of water 
hazard gradually growing in the years 1972-1977, 
describes the water inrush into the workings, deals 
with the effects of drainage of mining area and the 
mining damages caused by water flow under the 
built-up area. The processes restoring hydrogeolo- 
gical equilibrium and the settlement of surface 
displacements in the period from 1978-1985 are 
described. It is necessary to protect the surface 
under conditions of water hazard in salt mines. 
(See also W88-01554) (Lantz-PTT) 

W88-01564 


GROUNDWATER FLOW SUBMODEL FOR 
THE ANALYSIS OF REGIONAL WATER 
POLICIES IN OPEN-PIT LIGNITE MINING 
AREAS, 


Technische Univ., Dresden (German D.R.). Inst. 
of Lignite Mining. 

D. Peukert, B. A. Gutt, B. Rossbach, and S. 
Kaden. 


IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
765-775, 5 fig, 7 ref. 


Descriptors: *Groundwater management, 
*Groundwater movement, *Lignite mines, *Water 
policy, *East Germany, Model studies, Flow pro- 
files, Sim’ m analysis, Water management. 


An approach to groundwater flow submodels for 
the analysis of regional water policies in a test 
region in the German Democratic Republic locat- 
ed in the Lusatian Lignite District is outlined. An 
introductory methodological overview on the use 
of comprehensive groundwater flow simulation 
models in lignite mining is given. For the test 
region the interactions between mine dewatering, 
remaining pit utilization, surface/groundwater 
flow, etc. have been investigated with the help of 
one such groundwater flow model, described in 
brief here. Based on these investigations, submo- 
dels have been developed analyzing the interrela- 
tionships between the state of the groundwater 
system and selected decisions on mine dewatering 
and water resources management. The methodo- 
logical approach is described and illustrated with 
practical example. (See also W88-01554) (Author’s 
abstract) 

W88-01569 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


HYDROGEOLOGIC ASPECTS OF THE ABAN- 
DONMENT OF AN UNDERGROUND LEAD- 


ZINC MINE, 
Idaho Univ., Moscow. Coll. of Mines and Earth 


Resources. 

D. R. Ralston, and R. E. Williams. 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
777-788, 9 fig. 


Descriptors: *Geohydrology, *Lead, *Zinc, *Mine 
wastes, *Groundwater management, *Water qual- 
ity control, *Acid mine drainage, Water pollution 
control, Groundwater movement, Path of pollut- 
ants, Flow profiles, Pollutant load. 


Acid mine drainage related to pyrite oxidation is a 
serious environmental and economic concern. Re- 
search on minimizing poor quality drainage after 
abandonment of an acid producing mine is taking 
lace at the Bunker Hill Mine, located in northern 
[aaho. The Bunker ~ ft — erating life. 
lead-zinc mine nearing of its operating life 
It discharges acid water by a combination of gravi- 
ty drainage and pumpage amounting to about 95 
L/sec. The pH is 2.8 and zinc concentration aver- 
ages 120 mg/L. The objective of this research is to 
describe the water flow systems and water quality 
distributions in the mine quantitatively in order to 
evaluate the benefits of alternative reclamation 
plans to minimize acid water discharge after aban- 
donment. Graphs of flow and zinc 
sites demonstrate the flow/quality characteristics 
of the mine. The temporal variations of flow and 
zinc concentrations vary with depth in the mine. 
ne ee 
ee Oe ee eee 
trolling flow and zinc concentrations have 
py implications regarding abandonment alterna- 
tives for the Bunker Hill Mine. The deeper por- 
tions of the mine can be flooded; this will decrease 
both the amount of water discharged and the zinc 
loading from the mine. However, the main acid 
Hooded ucing areas in the upper workings cannot be 
because of the f the rock mass (See also 
the fractured nature of rock mass. (See also 
W88-01554) (Author’s abstract) 
W88-01570 


EFFECT OF GROUNDWATER RE-ESTAB- 
LISHMENT ON THE S OF 
THE 


iG 
Nottingham Univ. (England). Dept. of Mining En- 


ig. 
i N. Singh, B. Denby, and S. M. Reed. 
IN: Mine Water, Proceedings of the Second Inter- 


national Congress. Volume 2, September 1985. p 
803-816, 8 fig, 2 tab, 10 ref. 


Descriptors: *Groundwater management, 
*Groundwater movement, *United Kingdom, 
Water table, Mines, Water flow, Groundwater 
budget, Backfill, Geohydrology. 


Surface environmental problems associated with 
the reestablishment of the groundwater table on 
the settlement of opencast mine backfills in the 
United Kingdom are outlined. The factors affect- 
ing the rate of groundwater reestablishment are 
reviewed together with its effect on the settlement 
of opencast mine backfills. The research program 
includes investigations on two sites to monitor and 
evaluate recovery and settlement patterns in the 
mine backfills. From observations, the following 
conclusions can be made: (1) Settlement of open- 
cast mine backfill is entirely due to the effect of 
groundwater recovery - except in the case of one 
instrument which has shown that the degree of 
previous compaction is of significant importance; 
ites estab tasavors ia o alas Geel can be 
extremely rapid, (about 170-175 days), from the 
termination of pumping; (3) Once the fill has been 
saturated then settlement effectively ceases (Al- 
though a slower rate of settlement in the form of 
creep movements is thought to continue); and (4) 
Once a horizon is saturated then heaving move- 
ments are initiated. The maximum heave move- 
ments so far registered however are only in the 

of 1-2 cm. (See also W88-01554) (Lantz- 


W88-01571 


REBUILDING OF ORIGINAL WATER BAL- 
ANCE IN KARSTIC RESERVOIRS, 
Central Inst. for Mining Development, Budapest 
gee 

Szilagyi. 
IN: Mine Water, Precoetinas of the Second Inter- 


national Congress. Volume 2, September 1985. p 
841-847, 3 fig, 5 ref. 


Descriptors: yoga budent, anna 
management, * 'ydrology, Wate ty 
cipitation, Groundwater recharge, Water balance, 
Groundwater movement, Grouting, Mine drain- 
age, Drinking water, Groundwater supply. 


Distortion has occurred in the Karst water balance 
of the a. og th ry Hungary, n po 
cause of a precipitation rtage, and a 

volume of f artificial water discharge. Rebuilding er of 
the original water balance requires new, effective 
measures, including reducing mine water pumping 
by grouting; reinjection of mine water; utilization 
of mine water as —_——, water in water supply 


systems of springs. 
pw hd also "Wa8-01534 (Author *s abstract) 


SUBMODELS OF GROUNDWATER-SURFACE 
WATER INTERACTION FOR THE ANALYSIS 
OF REGIONAL WATER POLICIES IN OPEN- 
PIT LIGNITE MINING AREAS, 

Institut fuer Wasserwirtschaft, Berlin (German 


D.R.). 
For primary bibliographic entry see Field 2A. 
W88-01575 


MAIN DEWATERING OF MINES NEW COST 
eB. Solna (Sweden). 
y 
B. ty 
IN: Mine Water, Proceedings of the Second Inter- 


national Congress. Volume 2, September 1985. p 
891-895, 2 fig. 


: *Water pollution control, *Dewater- 

undwater Be ic as- 

+e Mine drainage, Pumps, Cost analysis, Sedi- 
mentation. 


The most common conventional method used 
today for at ae i! wot waters is Snare to 
peretn. se particles from the water in large 
tation basins before pumping the clarified 
Sona out. at. Multistage clean water _—_ are used 
for this operation. In addition to the high costs for 
the construction of the basins and pum ae 
tions, operational costs are also 
must be regularly emptied of settled sludge and wy 
drainage pumps frequently repaired or replaced 
due to excessive wear by abrasive particles remain- 
ing in the water. With a new submersible pemp, 
one can avoid investing in sedimentation basins. A 
simple water collection sump is all that is required. 
The new pump can be sunk at almost any suitable 
angle. The water, including the sludge and 
cles, will be pumped out directly. The pump 's 2.7 
m long, weighs 2.5 tons and contains two main 
sections: the motor and the pump. The simple 
installation and the low investment and mainte- 
nance costs, make this pump an interesting alterna- 
tive for the main dewatering in newly opened 
mines and on new levels in existing mines. The test 
results and calculations of the total annual costs for 
p— new pumping concept can os more Pov a 
ao Wt ra to conventional techniques. 
(ee lo 88-01554) (Lantz-PTT) 


WATER PROBLEM IN RELATION TO 
MINING AT MAGNESITE DEPOSITS IN SLO- 


VAKIA, 
pre yd Prieskum, Spisska Nova Ves (Czecho- 
lovakia 


D. Cabela. 

IN: Mine Water, ae of the Second Inter- 
national Congress. Volume 2, September 1985. p 
919-930, 13 fig, 1 tab, 2 ref. 


Descriptors: *Groundwater movement, *Magne- 


site, *Mine drainage, *Czechoslovakia, Ground- 
water movement, Karstic hydrology. 
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The Slovak magnesite its in the Slovak Ore 
Mountains (Slovenske horie) are situated in a 
belt reaching to the Lucenec Basin in the west and 
to the Kosice Basin in the east. The deposits are in 
two main West Carpathian tectonic units. This belt 
permit eg Same sa ee acm 7 9 mpg 
high economic tance under exploitation at 
the present ating present problems of mine 
water control in magnesite deposits under strong 
karstic water hazard are characterized by ve 
ly water inrushes which may cause partial or total 
inundation, temporary break-down and endanger- 
ment of human life. Some characteristics and de- 
fined cases of actively yoy: deposits are also 
reported. (See also W88-01554) (Lantz-PTT) 
W88-01580 


MINE DEWATERING DESIGN IN SURFACE 
MINING TO IMPROVE THE QUALITY OF 
GROUND WATER, 

Universidad Politecnica de Madrid (Spain), Es- 
cuela Tecnica Superior de Ingenieros de Minas. 
R. Fernandez-Rubio, J. L. Sastre, J. Casas, S. 
Fernandez-Lorca, and J. gs ag te 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
931-941, 9 fig, 2 ref. 


pions *Dewatering, *Groundwater manage- 

*Mine drainage, Aquifers, Groundwater 
poe Groundwater budget, Water use, Conflict- 
ing use, Irrigation, Municipal water. 


The extraction of groundwater and the mining of 
mineral deposits may both: (a) disturb the hydrau- 

lic balance of the existing aquifers and (b) cause 
deep changes in their hydraulic conditions. Fur- 
thermore, where the inter-bedded sediments con- 
tain highly soluble evaporite rocks, the induced 
leakage due to water extraction may provoke large 
changes in the quality of groundwater. Studies and 
planning of an —— mine dewatering operation 
are described. design was aimed to minimize 
the effect of the leakage between an unconfined 
heterogeneous aquitard-aquifer system and a semi- 
confined unconsolidated sands aquifer, in order to 
reduce the contamination of the groundwater used 
for the town water supply and for irrigation. (See 
also W88-01554) (Lantz-PTT) 

W88-01581 


GEOPHYSICAL PROSPECTING FOR MINED 
AREAS IDENTIFICATION. ‘SAN JOSE’ MINE 
CASE HISTORY (CACERES - SPAIN), 

Sondeos S.A., Madrid 


A. Granda, J. Casas, and J. L. Sastre. 
IN: Mine Water, Proceedings of the Second Inter- 


national Congress. Volume 2 2, September 1985. p 
943-951, 6 fig, 6 ref. 


Descriptors: *Geophysics, *Groundwater manage- 
ment, *San Jose Mine, ‘*Spain, Resistivity, 
Groundwater, Geohydrology. 


Geophysical methods, especially those of resistivi- 
ty, offer interesting possibilities for use in the study 
of some problems which are related to subsurface 
water and mine diggings. Particularly attractive, 
due to its versatility, ease of use, and good results, 
the ‘mise-a-la-masse’ method is perhaps the one 
which has the greatest potential use in this field. A 
trial was carried out in the. surroundi of the 
‘San Jose’ Mine (Caceres-S; pang © 8 rng 
which has been abandoned for years. The investi- 
gators sought to check the effectiveness of the 
method to oa Se ee 
the approximate tude of the exploitation. 
This study indicates the distribution and_posi- 
tion of the assumed areas mined is consistent with 
the geological model, and with previous informa- 
tion: available. However, with a view to better 
solving the connection between drifts, and to ex- 
tending the area under study, to define how far 
mining really took place, what forms of action are 
possible, which are now being considered and 
which will be carried out in the coming months. 
(See also W88-01554) (Lantz-PTT) 

W88-01582 





LIQUIDATION OF ABANDONED MINE EX- 
CAVATIONS BY FLOODING, 
Ceskoslovenska er Ved, Prague. Ustav 
Geologie 

J. Hanzlik, and J. Vydra._ 


IN: Mine Water, 
national Congress. Volume 2 Fedo 1985. p 
953-965, 6 fig, 2 tab, 2 ref. 


and impro 
01554) (Lantz-PTT) 
W88-01583 


HOT WATER SEEPAGE INTO SHALLOW 
COAL MINES OF MANUGURU COALBELT, 
GODAVARI — COALFIELD ANDHRA 
PRADESH, IND) 

Singareni Collieries’ Co. Ltd., Kothagudem (India). 
For primary bibliographic entry see Field 2F. 
W88-01585 


HYDROGEOLOGICAL INVESTIGATIONS IN 
MINING (WITH REFERENCE TO USSR EXPE- 


RIENCE), 
army nate Inst. (USSR). 
IN: Mine Water, Proceedings of the Second Inter- 


national Congress. Volume? a! September 1985. p 
991-1001, 7 fig. 


Descriptors: *Geohydrology, *Mine drainage, 
*Groundwater t, *Groundwater move- 
ment, Russia, Ecological effects. 


ee pursued by Soviet 

Ee ee 
mining practice in 

- cna deabiean chcmaniaese ims 
tions of mining operations; to manage 
perry tae oe rey 
cal aspects of mining and drainage; and (4) input 
information and principles of geohy 
ploration of deposits. (See also W88-0 15: ) (Au. 
thor’s abstract 
W88-01586 


STUDY OF FORMATION OF ep te] 
WATER INFLOWS INTO WORKINGS, 
Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 

Inzhenerdoi Geologii, Moscow 
(USSR). 


For primary bibliographic entry see Field 2F. 
W88-01590 


WATER IN MINING AND UNDERGROUND 

a ee 
SUBTERRANEOS). 

Associacion Nacional de Ingenieros de Minas, 


Granada (Spain). : 
— 3. (1984). 162 p. Edited by R. Fernandez- 


Descriptors: *Groundwater management, *Mine 

drainage, *Coal mining, *Water control, *Ground- 

water movement, *Aquifers, *Mining engineering, 
Grouting, Materials engineering, Groundwater 

Geohydrology, e os _ Studies, Wells, 

Sesiahoties level, Water ay ! 

ety. 


Dep 
fo ori mi erences, Spain, 


WATER Q’. “NTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man’s Non-Water Activities—Group 4C 


The proceedings of an international symposium on 
mine water in 1985 in Spain incl reports 
of work on the origins of mine water, surface mine 
dewatering re ues, underground mine dewa- 
pe gee role of water in mine excava- 

mine related to water, and new 


cagisterbng techniques for special cases. Mathe- 


mining wastes; and miscellaneous 
also W88-01408 and W88-01554) Powe err 
W88-01601 


GROUND WATER QUALITY PROTECTION, 
Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

For pri bibliographic entry see Field 5G. 
W88-01655 


PREDICTING THE OCCURRENCE OF 
RADON-222 IN NORTH CAROLINA GROUND- 
WATER, 

North Carolina Univ. at Chapel Hill. Dept. of 
For primery bibliographic entry soe Fictl SB 

‘or entry see Fie! f 
WS8-01760. 


SPATIAL DISTRIBUTION AND ANALYSIS OF 


Michigan State Univ., East Lansing. Center for 
Remote Sensin; 


For primary bibliographic entry see Field SB. 
W88-01763 


REGIONAL ECONOMIC GROWTH FROM IR- 
RIGATION DEVELOPMENT: EVIDENCE 
FROM NORTHERN HIGH-PLAINS OGAL- 
LALA GROUNDWATER RESOURCE, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Natural Resource Economics. 

For primary bibliographic entry see Field 6D. 
W88-01911 


WATER QUALITY ASPECTS OF ARTIFICIAL 
Al RECHARGE TREATED 


WITH 
ba aetna ge 
University of the Witwatersrand, Johannesburg 
(South Rees). Water Systems Research Pro- 
For i bibliographic entry see Field 5G. 
W38-02092 


CONTROL AND MANAGEMENT OF LAND 
USE AND WATER RESOURCES OF BHAVANI 
RIVER BASIN IN TAMIL NADU, INDIA, 


3, p 423-434, June 1987. 9 fig, 3 tab, 18 ref. King 
ewer City for Science and Technology Grant 


Descriptors: *Optimization, *Aquifer management, 
*Water management, *Groundwater, *Model stud- 
ies, *Saudi Arabia, Simulation, Planning, Aquifers, 
Drawdown, Policy making. 

The formulation and application of a groundwater 
duh drelapeted ant eperating pokeiaa of « ts 


Arabia is described. The hydraulic response of the 
aquifer system is represented by a simulation model 
that is linked to an optimization management 
model using response functions. Yearly optimal 
groundwater extraction rates over a planning hori- 
zon of 15 years are determined for four scenarios, 
each reflecting alternative groundwater develop- 
ment policies. The results are presented in the form 
of tradeoff curves, relating drawdowns to optimal 
pumpage, which may enhance the decisionmaker’s 
ability to select the best development policy from a 
set of alternatives. The results illustrate how vari- 
ous optimal management schemes can be devised 
to increase the total withdrawal from the aquifer 
while preventing excessive dewatering. (Author’s 


t) 
W88-02381 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


MINE WATER. 

International Mine Water Association. 

For primary bibliographic entry see Field 4B. 
'W88-01554 


ASSESSING IMPACT OF SURFACE MINING 
ON RECHARGE, 
New Mexico Bureau of Mines and Mineral Re- 


IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
829-840, 4 fig, 4 tab, 13 ref. 


Descriptors: *Surface mining, *Recharge, *Trac- 
ers, *Groundwater recharge, Hydrologic budget, 
Chiorides, Recharge rates, Groundwater budget. 


Recharge is an important consideration in assessing 
hydrologic impact of surface mining, because it is a 
major component of the water budget of the area. 
However, recharge data are often not available 
and measurement by the usual chemical and physi- 
cal methods is complex, time-consuming, and ex- 
pensive. An alternative chemical method, based on 
the chloride content of water in the unsaturated 
zone, is simple and relatively inexpensive. Applica- 
tion of this method to areas of active and p 

coal surface mining in the southwestern United 
States has made it possible to compare premining 
and present recharge rates so that the impact of 
post-mining reclamation on recharge may be as- 
sessed. Plots of cumulative chloride content vs. 
cumulative water content provided a means of 
estimating late Pleistocene and Holocene recharge 
rates. These higher rates may be considered worst- 
case values inasmuch as the Quaternary climate 
was wetter than the present climate. Recharge 
estimates based on the chloride method have gen- 
erally been corroborated by those of other chemi- 
cal tad physical methods where this has been 
attempted. The chloride method should prove 
useful in yoy ena of most surface mining 
operations on recharge. (See also W88-01554) (Au- 

abstract) 


thor’s 
W88-01573 


GROUND-WATER REACTIONS TO SURFACE 

COAL MINING IN SEMIARID 

Montana Bureau of Mines and Geology, Butte. 

W. A. Van Voast. 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume? 2, September 1985. p 

861-873, 7 fig, 7 ref. 


Descriptors: *Groundwater management, *Water 
quality, *Coal mines, * id regions, *Mine 
drainage, Water o. pollution effects, Montana, 
Groundwater quality, Piezometry, Water analysis, 
Leaching, Groundwater pollution. 


Coal beds that will be mined in southeastern Mon- 
tana are aquifers that provide essential local water 
supplies. Mine cuts along aquifer outcrops create 
almost imperceptible piezometric changes. Mine 
cuts between outcrops induce rapid storage deple- 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4C—Effects On Water Of Man's Non-Water Activities 


tion and associated piezometric depressions. One 
such cut near Decker induced 1250 cu m/day of 
flow from storage and has created a piezometric 
depression of 5 m or more as far as 4000 m from 
the mine. Effluents from active mines are chemi- 
cally similar to other area waters because they are 
mixtures of groundwaters entering the mine cuts. 
Occasional high concentrations of nitrate do occur, 
however, as residuals from explosives. Spoils com- 
monly contain mine-floor aquifers of wasted coal 
and coarse rubble at their bases, confined beneath 
finer-grained sand, silt, and clay. Hydraulic con- 
ductivities are comparable with those of undis- 
turbed confined aquifers. Water quality in mined 
lands is highly diverse because of diverse spoils 
lithologies and poorly established groundwater cir- 
culation. Groundwater in spoils is more mineral- 
ized than in the coal beds; post-mining dissolved 
solids concentrations are 2- to 3-fold increases over 
pre-mining concentrations. Before-mining predic- 
tions of post-mining groundwater quality are very 
rough, at the present time relying upon saturated- 
paste anal to determine available volumes and 
species of soluble salts. Efforts to improve the 

ictions by using column leach tests have not 

very cement Geochemical equilibrium be- 
tween spoils and groundwater apparently does not 
become established in the early years after mining. 
(See also W88-01554) (Author’s abstract) 
W88-01576 


LAND SUBSIDENCE EFFECTED BY DEWA- 
TERING OF OPEN-PITS, 
Pp tear n Wroclaw (Poland). 
howski, and K. Serewko. 
IN: Mine Weter i Proceedings of the Second Inter- 
deed Congress. Volume 2, September 1985. p 
875-889, 7 fig, 3 tab, 8 ref. 


*Land subsidence, *Dewatering, 

drainage, *Poland, Groundwater budget, 

Hydrologic models, Model studies, Mathematical 
models, Mathematical studies. 


In 1975, the construction of one of the world’s 
biggest lignite open-pits, the Betchatow pit, was 
begun in central Poland. Opening out required the 
prior drainage of the overburden. At present the 
po of drawdown extends for about 10 km and 
the maximum drawdown of the groundwater level 
in the pit is about 200 m. At the same time as 
dewatering began, a survey of the influence of 
drainage over the neighboring area was started. 
More than 3000. ground movement points were 
surveyed. Up to now, a maximal subsidence of 0.5 
m has been recorded. Two theoretical interpreta- 
tive models of the subsidence process were ap- 
plied. The first model was based on Terzaghi’s 
uniaxial consolidation theory. In the second one, it 
was assumed that the true process deviates from 
T i’s principles due to the rock mass anisot- 
survey results permitted the verification 
both models. An approximation procedure was 
| to determine the corrective br rm gar] 
expressing errors of the model parameters and 
processes not contained in the models. This model, 
with corrective coefficients, permits de- 
forecasts of land subsidence around open pit 
and dewatering operations. (See also W88-01544) 
(Author’s abstract) 
W88-01577 


INFLUENCE OF MINING ON THE GROUND- 

WATER MINERALIZATION IN THE UPPER 

SILESIAN COAL BASIN, 

Instytut oe Sosnowiec (Poland). Upper 

Silesian Branch 

A. Rozkowski. 

IN: sie tien Water, Proceedings of the Second Inter- 
ess. Volume 2, September 1985. p 

1015-1025, 61 6 fig, 4 ref. 


Descriptors: *Groundwater quality, *Mineraliza- 
tion, *Coal mining, *Environmental effects, 
*Poland, *Mine drainage, Groundwater move- 
ment, Flow profiles, Geohydrology. 


by =-4 Silesian Coal Basin covers an area of 
sq km, within the Variscitic intermon- 
tane depression. It has been mined since the second 
half of the 18th century. The average depth of 


mining is about 650 m. An increase of mine water 
mineralization has been observed with depth from 
0.2 to 372.6 g/cu dm. Isotope investigations have 
given an indication about the differentiated origin 
of waters, and their location in the flow system. 
Mine Pumping age a 1 i. nliey has a 
on influence on y' gic itions in 
coal basin. The artificial hydraulic interconnec- 
pede created by mine activity and deep 
have caused changes in the natural regime of 
groundwater movement. In these circumstances, 
atmospheric waters penetrate to a considerable 
depth into Carboniferous deposits and frequently 
become mixed with relict brines. Taking into ac- 
count these phenomena, mine water mineralization 
is lower vy observed before mining. The refresh- 
ing effect due to mining activity depends mainly 
on the depth of mining, drainage activity and geo- 
logical conditions of the area. (See also W88- 
01554) (Author’s abstract) 
W88-01588 


TOWARDS A WATER BALANCE IN THE CEN- 
TRAL AMAZONIAN REGION, 
Universidade Estadual Paulista, "Botucatu (Brazil). 


eee Oe 

P. R. Leopoldo, W. F; E. Salati, and M. N. 
Ribeiro. 

Experientia EXPEAM, bgt 43, No. 3, p 222-233, 
March 15, 1987. 9 fig, 7 tab, 54 ref. 


Descriptors: *Environmental effects, *Amazon 
River basins, *Tropical regions, Deforestation, 
*Water balance, Forestry, Soil quality, Erosion, 
Soil temperature. 


Until the 1960s the Amazonia forest cover re- 
essentially intact. However, with the con- 
struction of roads in the 70s colonization, accom- 
panied by deforestation, set in with ever-increasing 
Under the auspices of the ‘Instituto Na- 

cional de Colonizacao e Reforma Agraria’, the 
ey rome alone removes an average of 25,000 sq 
of forest/yr. As a result of this process, nation- 
ternational has intensified. Some 


regions, represents an 
important contribution to the thermal equilibrium 
of the earth. ee re one a 
a deforestation would have little global impact. 
ortunately, though, matters have moved beyond 
mere conjecture and dispute. National and interna- 
tional agencies have cooperated in setting up a 
number of research po gees on _—_ interaction 
between vegetation atmosp! ee 
the northern Brazilian states and 
Amazon Basin as a whole, including the Sietion. 
ing countries. However, in view of the enormous 
pentane, hee went tebe Rano peas Some 
tion of the Amazonian ecosystem, these efforts 
must be considered as a modest begi and as 
an incentive for continued research. Some possible 
effects of deforestation include: (1) poor soil qual- 
ity due to full exposure to solar radiation; (2) 
elevation of soil temperature; (3) disruption of soil 
fauna; (4) reduced infiltration rates; and (5) an 
increase in soil erosion. (Lantz-PTT) 
W88-01887 


CHANGING ILLINOIS RIVER, 

Illinois Univ. at Urbana-Champaign. Water Re- 
sources Center 

For primary bibliographic entry see Field 5C. 
W88-02244 


GROUNDWATER QUALITY PROTECTION 
POLICIES FOR THE ROCKY MOUNTAIN 
REGION AND THE NATION. 

Colorado Water Resources Research Inst., Fort 
Collins. 

For primary bibliographic entry see Field 5G. 
W88-02269 


INTRODUCTION TO ENVIRONMENTAL SCI- 
ENCE, 


Wisconsin Univ.-Green Bay. 
For primary bibliographic entry see Field 5A. 


W88-02321 


URBAN HYDROLOGY: A MULTIDISCIPLI- 
NARY PERSPECTIVE, 
T. R. Lazaro. 

Ann Arbor Science Publishers, Inc., Ann Arbor, 
MI. 249 p. 


Water quality, Hydrologic 
models, Urban runoff, cea ia 


Urban hydrology is one of the major niger 
facing cities today; it involves all aspects of the 
flow of stormwater through urban areas to receiv- 
ing watercourses. Considerable portions of urban 
budgets are devoted to the safe conveyance of this 

water, either a sewerage systems or in chan- 
nels. A related pr Sem codecanteditensadien 
of the water’s quality as it travels through urban 
areas, reduces recreation potential of rivers, 
adds to the cost of water processing, and generates 
many environmental controversies. All this occurs 
within man’s supervision, and even though the 
most sophisticated technology yet devised is avail- 
able. The major failing concerns specialization and 
its spinoff, the lack of effective and earnest com- 
munication. Specialization has developed society 
into a very complex and viable functional unit, but 
at the same time it has built up formidable commu- 
nication barriers. An example of this concerns 
many scientists who, after 


the benefits of full comprehension of this research. 

oe ae pee senna 6 depleane ons 

consequently much time, effort expense is 

wasted. Therefore, it is to cultivate mul- 

tidisciplinary communication. This book is intend- 

ed to be a multidisciplinary vehicle; to present to 

scientists in different fields urban hydrology and its 

— aw to su; gest —— A —— 
‘opics are: (1) city physio! anat 

omy; (2) impact of on streamflow; (3) 

pe hn gr cma 0) sealyee 

of hydrologic change due to urbanization; (5 

eling urban water quantity and 

structural control a and ( 

trol measures. tz-PTT) 

W88-02326 


NEW STUDIES OF URBAN FLOOD FRE- 
eee 


STATES, 
= Survey, Atlanta, GA. Water Resources 


vi B. Sauer. 
Transportation Research Record TRREDM, No. 
1073, p 10-15, 1986. 3 tab, 12 ref. 


Descriptors: *Urban areas; *Urban hydrolo 
*Urban runoff, *Flood frequency, *Flood 
*Model studies, *Regression analysis, Estimating, 
Prediction, Floods. 


Sepioie' baat caw a ae eae 
urban areas in the southeastern 
United States have been published during the S09). 
2 years by the U.S. Geological Survey (U' 
These reports are based on data collected 
Tampa and Tallahassee, Florida; Atlanta, Commie 
and several cities in Alabama and Tennessee. Each 
report contains regression equations useful for esti- 
— flood peaks for selected recurrence inter- 


i y of 
om the USGS 1 stile in 1983 


contains equations for estimating urban peak dis- 
charges for ungauged sites throughout the ogee 
States. At the time that the nationwide stud 

conducted, data from only 35 sites in the sou 

ern United States were available. The five new 
reports contain data for 88 additional sites in the 
southeastern United States. These new data show 
that the seven-parameter estimating equations de- 
veloped in the nationwide study are unbiased and 
have prediction errors less than those described in 
the nationwide report. On the other hand, the new 
data indicate that the three-parameter equations 
are biased and significantly underestimate flood 





discharge in four of the new study areas. The five 
new reports on the southeastern United States and 
the nationwide report provide reliable methods for 
— design albareth. (Author’s abstract) 
8-02352 


EMERGING STATE ROLES IN URBAN 
STORMWATER MANAGEMENT, 

North Carolina Univ. at Chapel Hill. Dept. of City 
For peg bibliopnshic entry see Field 6E. 
W88-02383 


DIMENSIONLESS SOLUTION OF LAG TIME 
FOR DIVERGING SURFACE, 

Technical Univ. of Istanbul (Turkey). Dept. of 
For primary bibliographic entry see Field 2A. 
W88-02442 “ 


4D. wap Protection 


IMPORTANCE OF SOIL CONSERVATION IN 
THE CONTEXT OF RIVER BASIN 
Government of India, New Delhi. Advisory Board 
Fo pay bibliographic Field 6A. 

‘or entry see Fie! F 
W88-02233 


METHODS OF LAND AND WATER CONSER- 
VATION IN THE WUDING RIVER BASIN, 
Dajme of Water Resources and Electric Power, 


Beijing ( é - 
ad Py ee'g op Untaiiigtlo entry see Field 3B. 


PROBLEMS OF LAND USE AND WATER RE- 
SOURCES MANAGEMENT IN THE UPPER 
TANA CATCHMENT IN A, 

Natural Resources Development Conservatory, 
GS Ongweay, 


. S. Ongwenyi. 
IN: —o for River Basin 
ronmental mpeeention of Land 
River Basin. D. Reidel 
Holland. 1985. p 123-130, 2 tab. 


Descriptors: *Land use, *Water resources develop- 
ment, *Water management, *Upper Tana River, 
*Kenya, *Sedimentation, Catchment areas, Ero- 
sion, Monitoring, Sediment yield, Soil loss, Educa- 
tion. 


it: Envi- 
Water in a 


The land and water development program within 

the upper Tana basin in E Kenya is based on a 

universal = loss a. for the river oe. 

hillslope plot experiments es a 

prensa aber rear eal prude coe ge 
and sedimentation 


cation and training, are also discussed. (See also 


W88-0222 - 
Waren My (Lantz-PTT) 


INTERAC- 


TO 
|. iG FOR CHINA’S 
RIVER HUANG, 
P. Mosely. 

IN: Strategies for River Basin 
ronmental Integration of Land 


it: Envi- 
Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 131-140, 4 fig, 1 tab, 15 ref. 


Descriptors: *Water resources development, 
*Water management, *China, *Huang River, Man- 
agement planning, Silt, Flood control, River 
basins, Water conservation, Agriculture, Sedimen- 
tation. 


The up d interrelations among 
the river basin problems of the River Huang, 





WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


pi ponte nf hr tong This 
creates contradictions with other land uses, as ex- 
ae et eee 


in use for that luring the past 30 years. 
ee sg WSE0E221 (Author’ abstract) 


GABIONS USED IN STREAM GRADE-STABI- 
LIZATION STRUCTURES: A CASE HISTORY, 
— State Univ., Ames. Dept. of Civil Engineer- 


Gui. Hanson, R. A. haem ob WREDLEN 
‘ransportation h Record TRRED) lo. 
1073, p 35-42, 1986. 8 fig, 2 tab, 6 ref. 


*Grade 


Case studies, Entrenchment, Construction materi- 
als, Sediments, Costs. 


Streams in western Iowa have been degrading 
since the turn of the century and this entrenchment 
has many. highway and railroad 
bridges. Although grade-stabilization structures 
have been effective in controlling this erosion, the 
cost of reinforced-concrete. structures has risen to 
ive materials need to be 

fort to evaluate alternative 


prensa The demonstra- 
tion structure has performed satisfactorily with 
minimal differential settling and 


about 20 percent of that of a com 
crete structure. It is concluded 


PROTECTION 
5A. Identification Of Pollutants 


SLUDGE CHARACTERISTICS, 
Wilkins and Wheaton Engineering Co., Kalama- 
zoo, MI. 
s E. Jones. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 83-90, 4 tab, 3 ref. 


*Sludge, *Pollutant Geeiioion. 
*Wastewater sludge, Physical properties, 
properties, Metals, Sludge oblige, Or 
i Microorganisms, Nutrients, 


Sie ade 
bustabi- 


A survey by the US EPA of publicly owned 
treatment facilities in the United States showed 
that approximately 40% of the facilities required 
upgrading because of their location on a water 
quality-limited bos er of a river or stream. Addi- 
dena sludge production by plants under expansion 
results in additional waste activated sludge and 


49 


chemical sludge production. It is the sludge char- 
acteristics from any facility that must be thorough- 
ly reviewed prior to the evaluation and selection of 
a suitable disposal alternative. Sludge testing and 
analysis have shown wide variations in the chemi- 
cal and physical properties of the various sludges. 
The parameters generally measured in the analysis 
of sewage — depend on the options for final 
- following: p acteristics generally include the 
following: physical characteristics; basic chemical 
composition; concentrations of metals; btu value of 
sludge; mineral nutrients of the dry sludge solids; 
and organic chemicals and pathogenic organisms. 
Additional characteristics to be considered are: 
sludge combustability and nutrient values. (See 
also W88-01499) (Lantz-PTT) 

W88-01504 


CONCEPTS, COSTS AND USES OF GAS 
CHROMATOGRAPHY AND GAS CHROMA- 
TOGRAPHY/MASS SPECTROSCOPY IN THE 
ANALYSIS OF SLUDGE, 

oo Research Group, Inc., Ann Arbor, 


R. A. Copeland. 
IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 99-102. 


Descriptors: *Pollutant identification, *Gas chro- 
matography, *Mass spectrometry, *Sludge, *Waste 
treatment, Costs. 


The basic concepts of gas chromatography and gas 
chromatograpy/mass spectrometry (GS/MS) are 
briefly outlined and suggestions are given for 
waste treatment plant managers on how to keep to 
a minimum the organic analytical costs associated 
with their operating permits. These include: (1) 
defining the problem; and (2) negotiating the ana- 
lytical permit parameters with the applicable regu- 
latory agency. Although the suggestions are 
geared to the regulatory climate in Michigan, they 
should be applicable to any state. (See also W88- 
01499) (Lantz-PTT) 

W88-01506 


CASE HISTORY OF SAMPLING PROBLEMS 
IN A SLUDGE LAGOON, 

Environmental Control Technology Corp., Ann 
Arbor, MI. 

J. E. Schenk. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 103-106. 
Descriptors: *Case studies, *Sludge, *Pollutant 
identification, Wastewater treatment, Sludge la- 
goons, Waste disposal, Polychlorinated biphenyls. 


A case history of one investigation into the dispos- 
al of sludges collected over a number of years in 
storage lagoons serves to illustrate several details 
that may need to be considered in evaluating ulti- 
mate disposal options. Based on the analysis of the 
sludge, it was determined that approximately 50% 
of the PCB was present as mono-, di- or trichlorin- 
ated, 24% present as tetrachlorinated and 26% as 
higher chlorinated biphenyls. Only 65% of the 
total PCB would remain after one year, 41% after 
three years and 34% after five years. Assuming 
that no other problems exist with respect to the 
sludge, this would indicate that only one-third of 
the initially required area would be necessary to 
provide a fe - level of PCB after a five-year 
iod. (See also W88-01499) (Lantz-PTT) 
W88-01507 


TOXIC ELEMENT COMPOSITION OF ACID 
MINE WATERS FROM SULFIDE ORE DEPOS- 


ITs, 
Geological Survey, Menlo Park, CA. 
D. K. Nordstrom, and J. W. Ball. 

IN: Mine Water, Proceedings of the Second Inter- 


national Congress. Volume 2, September 1985. p 
749-758, 10 fig, 1 tab, 12 ref. 


Descriptors: *Pollutant identification, *Acid mine 
drainage, *Sulfides, *Path of pollutants, Fate of 
pollutants, California, Virginia, Colorado, Heavy 
metals, Sulfates, Zinc, Cadmium, Copper, Alumi- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


num, Iron, Arsenic, Lead, Nickel, Cobalt, Chromi- 
um, Hydrogen ion concentration. 


Acid mine waters from metal sulfide deposits lo- 
cated in non-carbonate (silicate) bedrock have been 
analyzed from four different localities in the 
United States: Iron Mountain mine, California; Le- 
viathan mines, California; Argo tunnel, Colorado 
and Sulfur mine, Virginia. The range of pH is 0.5- 
3.0 and concentrations of Fe, Al, Zn, Cu, As, Cd, 
Pb, Tl, Ni, Co, Cr, V and SO4 are often extraordi- 
narily high and certainly at toxic levels. Various 
plotting techniques, especially when combined 
with chemical equilibrium computations, are 
shown to be powerful tools for interpreting the 
source composition and downstream attenuation of 
metals during flow through a basin. The 
results demonstrate that As and TI are highly non- 
conservative and are rapidly removed from solu- 
tion during downstream transport. However, Zr, 
Cd, Li and SO4 are highly conservative and are 
only marginally removed from solution. Aluminum 
shows both conservative and nonconservative be- 
havior with a clear break in this behavior at a pH 
of about 4.5; i.e., at hi pH values a strong 
solubility control by microcrystalline gibbsite is 
demonstrated, whereas at pH values less than 4.5, a 
simple dilution line indicates mixing with no solu- 
bility control. (See also W88-01554) (Author’s ab- 


stract 
W88-01567 


DETERMINATION OF ORGANIC SUB- 

STANCES IN WATER, 

T. R. Crompton. 

John Wiley and Sons, Chichester, England. 

Volume 1, 1985. 560 p. 

Descriptors: *Water analysis, *Pollutant identifica- 

tion, *Water pollution sources, *Organic com- 

pounds, Hydrocarbons, Aromatic com: ds, Or- 
ganochlorines, Insecticides, Tissue ysis, Herbi- 

Ses, Polychlorinated biphenyls. 


The body of information available throughout the 
world on the occurrence and determination of 
organics in all types of water and effluents is 
reviewed. Detailed procedures are given for many 
of the more important techniques, so that reference 

ceahGad: Ghar Capen hedeaiinae ont ot 


. Chapter 2 deals with the 
various types of surface active agents while Chap- 
ters 3 and 4 respectively discuss the numerous 
types of organochlorine and organophosphorus in- 
secticides and herbicides and polychlorinated bi- 
phenyls now in use agriculture which are finding 
their way into the water courses. Particular groups 
of substances which are causing concern by their 
presence in the environment are discussed in detail, 
€.g- polyaromatic hydrocarbons, chlorine and 

phosphorus insecticides, herbicides, polychlorinat- 
ed biphenyls, haloforms and or; com- 
pounds. In addition to discussing the analysis of 
river, surface and underground waters and le 
water, various sections include discussion of ocean 


Certain instances, 

ysis of fish, crustaceae and plant life for organic 
pollutants is also discussed. Such measurements are 
very useful as these will reflect the general level of 
pollution that has occurred over a period of time, 
as opposed to spot measurements obtained by anal- 
ysis of water ; eaitee (See also W88.01600) 
(Lantz- 

W88-01599 


DETERMINATION OF ORGANIC SUB- 
a IN WATER, 

T. R. Crompton. 

John Wiley and Sons, Chichester, England. 
Volume 2, 1988. 518 p. 
Descriptors: *Pollutant identification, *Water pol- 
lution sources, *Organic compounds, Organome- 
tallic compounds, Carbon, Oxygen, Halogens, Ni- 
trogen, Sulfur, Phosphorus, Ozonation, Pigments, 
Insecticides, Herbicides, Tissue analysis. 


The body of information available throughout the 
world on the occurrence and determination of 


organics in all types of water and effluents is 
reviewed. A particular feature is the presentation 
of detailed procedures in the case of many of the 
more important techniques, so that reference to a 
very scattered literature can in many cases be 
avoided. This volume discussed: Chapter 1, organ- 
ometallic compounds - organomercury, organoar- 
— organotin, pogo . 

and organoantimony; oxygen com- 
pounds, such as pag Rare § pao g peel, aldehydes, 
esters, carbohydrates, lactams, — 
ter 3, nitrogen, phosphorus, ad eulfur’ com: 

and final chapters addressing ozonation products 
and natural pigments. As well as discussing the 
analysis of river, surface and waters 
and potable water, various sections include discus- 
sion, where relevant, of ocean and beach waters, 
sewage and trade effluents and muds and sedi- 
ments. In certain the analysis of fish, 
crustaceae and P aad life for organic pollutants is 
also discussed. h measurements are very useful 
as these will reflect the general level of pollution 
papi «remem tag Ls mae oo 
to os measurements by analysis of water 
3 ay (See also W88-01599) (vantz-PTT) 
W88-01600 


PROFIENCY TESTING OF WATER MICROBI- 
OLOGY LABORATORIES IN THE: NETHER- 


LANDS, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
ihe Bilthoven (Netherlands). Lab. for Water 
and 


‘ood Microbiolo; 


logy. 
For primary bibliographic entry see Field 5G. 
W88-01710 


PRESENCE OF ERWINIA CAROTOVORA IN 
SURFACE WATER IN NORTH AMERICA, 
Colorado State Univ., Fort Collins. Dept. of Plant 
Pathology and Weed Science. 

For primary bibliographic entry see Field 2H. 
W88-01711 


HERBICIDE LEVELS IN RIVERS DRAINING 
TWO PRAIRIE AGRICULTURAL WATER- 
SHEDS (1984), 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 


For primary bibliographic entry see Field 5B. 
W88-01800 


WATERS: AN ALTERNATIVE TO THE APHA- 
MPN APPROACH, 
Public Health Service, Davisville, RI. Technical 
Services Unit. 

ippe , W. N. Adams, and W. D. Watkins. 
Water ollution Control Federation Journal 
JWPFAS, Vol. 59, No. 8, p 795-798, August 1987. 
5 tab, 12 ref. 


Descriptors: *Pollutant identification, *Fiitration, 
*Coliforms, *Escherichia coli, *Membranes, 
mating, Estuaries, Water quality, Performance 
evaluation, Shellfish, Statistical analysis, Marine 
environment, Microbiological studies. 


The mTEC and APHA-MPN procedures for fecal 
coliform and E. coli recovery various marine 
and estuarine waters were compared in this study. 
Water samples were collected at numerous sites in 
Washington, Oregon, per prea he Mas- 
sachusetts, California, and Rhode Intervals 
between collection and assay did not exceed six 
hours. Results of a paired t-statistic test showed no 
significant difference (95% confidence) in fecal 
coliform recovery between the two methods at 8 
out of 9 sites. Relative gee recovery (mTEC/ 
MPN) was 59-118% with a mean recovery of 92%. 
The advantages of using a membrane filtration 
approach rather than APHA-MPN are: results are 
obtained much more rapidly, less time is required 
to conduct an assay, the method is more precise 
than MPN, especially when plates with 20 to 80 
target colonies are enumerated, and the cost per 
assay and the labor required are dramatically re- 
duced. (Airone-PTT) 

W88-01829 


ANALYSIS OF SUB-MICROGRAM LEVELS OF 
PALLADIUM (ID) IN ENVIRONMENTAL SAM- 
PLES BY SELECTIVE EXTRACTION AND 
SPECTROPHOTOMETRIC DETERMINATION 
WITH _N-P-METHOXYPHENYL-2-FURYLA- 


Anal Letters ANALBP, Vol. 20, No. 7, p 
1013-1027, 1987. 2 fig, 4 tab, 21 ref. 


Descriptors: *Pollutant identification, *Palladium, 
*S ophotometry, *Chemical analysis, Hydrox- 
amic Extractions. 


Nine new hydroxamic acids in conjunction with 
four pyridylazo reagents were explored for extrac- 
and spectrophotometric determina: 


tive Jo - 
tion o! ium in environmental samples. It was 
found that maximum sensitivity and selectivity was 
achieved by employing N- tees. 
ylacrylohydroxamic acid ) and 5-(diethyla- 
mino)-2-(2-pyridylazo)phenol (DEPAP). Palladi- 

um was first selectively extracted with MFHA in 
isoamyl alcohol at pH 2.7-3.5 and the extract was 
equilibrated with a mixture of 5 M HCl and 10 to 
the -3rd M solution of DEPAP in ethanol. The 
resulting intensely green complex was 
measured at 560 nanometers (epsilon = 51,000 L/ 
mole/cm). The extraction system is suitable for 
enrichment of palladium over 15 times without loss 
in recovery and enables determination of palladium 

at levels as low as 10 to the -4th ppm (0.1 ). 

The method tolerates the presence of a large 
number of diverse ions normally associated with 
palladium, including platinum metals, and was em- 
ployed for the determination of ium in stand- 
ard catalysts, biological materials, and freshwaters. 
(Author’s abstract) 

W88-01832 


SEPARATION STUDIES OF AS(ID, == 
AND BIGID BY REVERSED-PHASE 
CHROMATOGRAPHIC TECHNIQUE, 

Institute of Science, Bombay (India). Dept. of An- 


alytical Chemistry. ¢ 

B. Raman, and V. M. Shinde. 

Analytical Letters ANALBP, Vol. 20, No. 7, p 
1029-1042, 1987. 4 fig, 4 tab, 12 ref. 
*Pollutant identification, *Arsenic, 


Descripto’ Ts: 

‘Chromatography, *Antimony, *Bismuth, Tri- 
phenylphosphine oxide, Chemical analysis, Chemi- 
cal reactions. 


Reversed-phase pa) chromatographic separa- 
tions of asp, Sbdi me Bi have been 
carried out on Wha’ filter paper impreg- 
nated with trigheatighoaphies oxide as stationary 
phase and using organic complexing agents such as 
sodium acetate, sodium succinate and sodium mal- 
— solutions * active — phases. Results for 
saa tale ° ternary mixtures are 
Smokes has been successfully 
applied tothe separation and detection of thee 
ts present in real samples and at con- 
centration level. A summary of the indi- 
cates that: (1) The method is suitable for the sepa- 
ration of As(III), Sb(III) and Bi(III) both from 
binary and ternary mixtures at the ppm concentra- 
tion level; (2) The sensitivity of the 
method is high; (3) Separation and detection time is 
een 30-40 minutes for a 10 cm development; 
(4) Analysis of real samples such as a water sample, 
a ryeflour sam) method, white metal and solder is feasi- 
ble by this method; and (5) The method has a high 
degree of precision. (Lantz-PTT) 
W88-01833 


COMPARISON OF SOLVENT EXTRACTIONS 
AND RESIN. ADSORPTION FOR ISOLATION 
OF MUTAGENIC COMPOUNDS FROM 
CHLORINATED DRINKING WATER WITH 
HIGH HUMUS CONTENT. 

National Public Health Inst., Kuopio (Finland). 

Dept. of Environmental Hygiene and Toxicology. 
T. Vartiainen, A. Liimatainen, S. Jaaskelainen, and 





P. Kauranen. 
Water Research gee | be 21, No. 7, p 773- 
779, July 1987. 5 fig, 4 tab, 24 


Descriptors: *Drinking water, *Water analysis, 
*Humic matter, *Resins, * Adsorption, *Solvent 

XAD resins, Mutagens, Or, com- 
pounds, Toxicity, ‘Chemical analysis, Blue-Cotton, 
Chlorinati 


Several methods of liquid-liquid extraction, and 

be and Blue-Cotton were com- 

g Seong ernest mutagenic 0: com- 

from hum 5 ang, waer 

lutagenicity was ‘nueared: Ames test, 

using strains TA 100 and TA 98 ‘without metabolic 

- pope Continuous aoe extraction & 
resin <Snanen were ve comparable 

adequately results. ‘Salting out’ ety 

improved the yield to 
Nae suie effective tn extraich- 


. Two consecutive ex- 
tractions in Ultra Turrax with salting out were 


 swectneiectrage 
(CHLOROMETHYLSULFONYL) 

A NEW HERBICIDE ADDITIVE, IN 
WATERS, 

National Inst. for Environmental a Tsukuba 
o n). Div. of yA and Physics. 


ater Research Wi ATRAG, Vol. 21, No. 7, p 843- 
Benn July 1987. 6 fig, 2 tab, 9 ref. 


pga rk *Pollutant identification, * 


AND purser * 


trometry. 
that this compound was contained in a certain 
herbicide as one of the additives, and the occur- 


JWPFAS, Vol. 59, No. 4, p 222-227, April 1987. 4 
fig, 2 tab, 27 ref. 


: *Algal growth potential, *Data as- 
—" *Pollutant woes a quality 
control, Phosphorus, Pollution load, Nutrients, 
Mathematical lankton. 


eek of 10 years of experience in the 
southeast a a ae ee 
cchamnial ‘ttt (AGET) to dhuenae ate 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


itions, in providing data 
and in evaluating phyto- 
is discussed. (Author’s abstract) 


ICAL COMPOSITION OF FRESH 
te ON MOUNT 


EVEREST, 
Wyoming Univ., Laramie. Dept. of Geography 
and Recreation. 
M. D. Jenkins, J. I. Drever, R. G. Reider, and T. 
Buchanan. 


Journal of Geophysical Research (D) JGRDE3, 
Vol. 92, No. % p 10999-11002, September 20, 1987. 
3 fig, 2 tab, 4 ref. 

Descriptors: *Chemical analysis, *Snow, *Mount 
Everest, ‘*Pollutant identification, *Acid rain, 
*Rocky Mountains, Sulfates, Nitrates, Calcium, 
Hydrogen ion concentration. 


One hundred freshly fallen snow samples were 
collected from the north side of Mount Everest 
between 5,600 and 7,100 m elevation in April and 
May of 1986. Compared to snow from the Rocky 
Mountains of Wyoming, the Everest ee have 


BROMOBENZENEDwe sulfate and nitrate concen’ 


a lesser anthropogenic Soetial wae Meet 
cium concentrations and pH. The calcium concen- 
trations and high pH presumably reflect a large but 
variable input carbonate dust ei 
from arid areas to the west and north or from more 
local facia deposits. (Author’s abstract) 


DETERMINATION OF PARTS-PER-BILLION 


Analytical Chemistry ANCHAM, Vol. 59, No. 15, 
p 1987-1990, August 1, 1987. 1 fig, 5 tab, 9 ref. 
Descriptors: ‘Slaner 7, identification, *Dioxane, 
*Gas c! hy, *Mass Soil 
contamination, analysis, Water analysis, 
Charcoal, Flame ionization, 2-butane, 4-methl-2- 
pentanone, Butoxyethanol. 


Two methods for the determination of 1,4-dioxane 
in water have been studied. The first method is a 


cessful for 2-butanone, 4-methyl-2-pentanone, and 
butoxyethanol in water. The two methods are 
compared by analyzing 15 samples by both meth- 
ods. The results of the two methods were similar. 
(Author’s abstract) 

W88-01868 


FLUORIMETRIC DETERMINATION OF NI- 
ATERS WITH 


Analytica Chimica Acta ACACAM, Vol. 193, 
343-347, February 14, 1987. 4 fig, 2 tab, 8 ref. 


Descriptors: *Pollutant identification, *Fluori- 
metry, *Nitrates, *Water analysis, Salts, 3-Amino- 
1,5-Naph acid, Flow injection 
analysis, Azoic acid. — 





A rapid, sensitive and precise flow injection 
method for the determination of nitrate in natural 
waters is presented. Nitrate is first reduced in a 
cadmium column — to ‘nitrate, which 
acid to form the azoic acid. This acid forms a 
fluorescent salt in alkaline medium. The relative 
standard deviation for 10 injections of 0.00002 M 
nitrate was 0.8%, and the detection limit (S/N = 
3) is 1.0 times 10 to the -8th power M nitrate. 
(Author’s abstract) 
W88-01870 





IN THE MT. 

COLORADO. 

Geological Survey, Lakewood, CO. 

J. T. Turk, and D. H. Campbell. 

Water Resources Research WRERAQ, Vol. 23, 
No. 9, p 1757-1761, September 1987. 4 fig, 1 tab, 22 
ref. USEPA Agreement DW-149303327-01-0. 


ESTIMATES OF ACIDIFICATION OF LAKES 
. ZIRKEL WILDERNESS AREA, 


Descriptors: *Acid rain, *Pollutant identification, 
*Water pollution sources, *Lake acidification, 
*Acidic water, *Lakes, Water pollution, Data in- 
terpretation, Colorado, Mt. Zirkel Wilderness 
Area, Alkalinity, Anions, Sensitivity analysis, 
Mathematical models, Model studies, Estimating. 


Seventy lakes in the Mt. Zirkel Wilderness Area, 
Colorado, were sampled for alkalinity, and 20 of 
these lakes were sampled for major anions. Analy- 
sis of the data indicates that most of the lakes are 
extremely sensitive to acidification; about half of 
the lakes have alkalinities less than 100 microeq/ 
liter. A linear of alkalinity against lake 
altitude accounts for 55% of the variance in alka- 
linity among the lakes, whereas a regression of 
alkalinity against dominant geologic unit (exclusive 
of altitude) accounts for 63% of the alkalinity 
variance. A conceptual model of lake acidification 
allows estimation of the quantity of acidification 
that may have occurred. Acidity associated with 
strong acid anions probably neutralized no more 
than 9 microeq/liter of alkalinity. This estimate is 
much smaller than a previous estimate for nearby 
Colorado lakes. (Author’s abstract) 

W88-01915 


BEHAVIOUR OF ALKYLPHENOL POLYETH- 
OXYLATE SURFACTANTS AND OF NITRILO- 
TRIACETATE IN SEWAGE TREATMENT, 


W. Giger, M. Ahel, M. Koch, H. U. Laubscher, 
and C. Schaffner. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 449-460, 1987. 9 fig, 5 tab, 8 ref. 


Descriptors: *Surfactants, *Pollutant identification, 
*Wastewater treatment, *Nonionic surfactants, 
*Municipal wastewater, Activated sludge process, 
Alkylphenol polyethoxylates, Organic compounds, 
Ln et are ae Switzerland, Activated sludge, 


Effluents and sludges from several 

sewage treatment plants in Switzerland were ana- 
lyzed for nonylphenol polyethoxylates (NPnEO, 
n=3-20), nonylphenol mono- een diethoxylate 
(NP1EO, NP2EO), correspo: onyl phenoxy 
carboxylic acids et ese NP2. ©). and nonyl- 
phenol (NP). derive from non- 
ionic surfactants of the NPnEO-type, and specific 
analytical techniques were used to study their be- 
havior during mechanical-biological sewage and 
subsequent slud; dge treatment. The parent NPnEO- 
surfactants, with concentrations in raw and me- 
chanically treated sewage from 400-2200 mg/cu m, 
were relatively efficiently removed by the activat- 
ed sludge treatment. The abundance of the differ- 
ent metabolites varied depending on treatment 
conditions. The refractory nature of NP1/2EO, 
NP, and NP1/2EC was recognized. Both biotrans- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Iidentification Of Pollutants 


formations and physico-chemical processes deter- 
mine the behavior and fate of nonylphenolic sub- 
stances in sewage treatment. Nitriloacetate (NTA) 
was found in primary effluents at concentrations 
— 430 and 1390 mg/cu m. The various treat- 

lants showed different removal efficiencies 
for > ‘A depending on the operating conditions. 
Activated sludge treatment with low sludge load- 
ing rates and nitrifying conditions removed NTA 
with efficiencies between 95 and 99%. High sludge 
loading caused a decrease in NTA removal 
ciencies from 70% to 39%. (Author's abstract) 
W88-01939 


APPLICATION OF ENZYME ASSAYS FOR 
TOXICOLOGICAL WATER TESTING (AN- 
WENDUNG ENZYMATISCHER VERFAHREN 
IN DER WASSER-TOXIKOLOGIE), 

Stadtwerke Mainz A.G. (Germany, F. R.). 

U. Obst, A. Holzapfel-Pschorn, and M. Wiegand- 
Rosinus. 

Zeitschrift fur Wasser-und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 5, p 151-155; October 
1987. 6 fig, 2 tab, 7 ref. 


Descri tors: *Enzyme assays, *Hazardous materi- 
als, ater analysis, *Pollutant identification, 
Toxicity, *Chemical analysis, Water quality, Bio- 
chemical tests, Enzymes, Microbiological studies. 


Two different criteria for biochemical toxicity test- 
ing are proposed: the effect of hazardous sub- 
stances on the metabolic activity of the natural 
microflora and the determination of such sub- 
stances by a standardized enzyme ee me 
To measure effects on the microbial metabo! 
activity there are various simple in vivo sou 
assays using chromogenic or of fluorogenic sub- 
strates. To detect unknown substances with harm- 
ful effects there exist some in vitro enzyme tests 
with commercial preparations of defined Lee | 
and sensitivity. The performance, sensitivity, and 
some data on the practical use of such tests are 

resented. (Author’s abstract) 

'88-01972 


REPORT ABOUT EXPERIENCES IN INTER- 
COMPARISON STUDIES IN THE ADMINIS- 
FOR WATER ECONOMY OF 

AHR 


ra irschafts amt ” Kaiserlautern (Germany, 
H. Blandfort, R. Buttstedt, H. J. Hemmrich, H. 
Jung, and D. Rinne. 

Zeitschrift fur Wasser-und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 5, p 168-173, October 
1987. 2 fig, 6 tab, 14 ref. 


Descriptors: *Water quality, *Chemical analysis, 
*Water management, *Water analysis, Chemical 
oxygen demand, Biological oxygen demand, Am- 
monia, Nitrogen, Sulfates, Nutrients. 


A short report is given for some intercomparison 
studies of COD, BODS, NH4(+), -N, Ci(-) and 
$O4(2-) in laboratories of the Administration for 
Water Economy of Rheinland-Pfalz. The results 
which were obtained from studies in the years 
from 1980 to 1985 are satisfactory, but they give 
rise to some critical considerations of the analytical 

procedure for COD determination and in the use 
of the resulting values in adtainistration of the 
German Federal Water Acts. (Author’s abstract) 
W88-01975 


COMPARISON OF STATIONARY HPLC- 
PHASES FOR THE SEPARATION AND DE- 
TERMINATION OF POLYCYCLIC AROMATIC 
HYDROCARBONS (16 PAH’S OFF NBS- 
(VERGLEICH ee ey 
HPLC-PHASEN FUR DIE TRENNUNG UND 
BESTIMMUNG POLYCYCLISCHER AROMA- 
KOHLENWASSERSTOFFE (16 


TISCHER 
PAH’S UMFASSENDER STANDARD NACH 


NBS)), 
Gesamthochschule Paderborn (Germany, F.R.). 
Fachbereich 13 - Chemie und Chemietechnik. 


H. Kicinski, and A. Kettrup. 

Zeitschrift fur Wasser-und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 5, p 174-179, October 
1987. 9 fig, 4 tab, 6 ref. 


Descriptors: *Pollutant identification, *Chemical 
analysis, *Aromatic compounds, *Hydrocarbons, 
Organic compounds, Fluorescence. 


Stationary phases of several column distributors 
were studied and compared for the separation and 
determination of the 16 polycyclic compounds in- 
cluded in the EPA Priority Pollutant List one 
HPLC-gradient program. In addition to the 

detection, the more selective and sensitive fluores- 
cence method that uses programmable wavelength 
fluorescence detection was tested. (Author’s ab- 


stract) 
W88-01976 


HEADSPACE TECHNIQUE TO Se 


VON NULLWASSER SOWIE REINIGUNG DER 
PROBENAHMEGEFASSE), 

Gemeinnutzige G.m.b.H., Algau (Germany, F.R.). 
H. J. Briegel, and W. Brunn 

Zeitsc! fur Wasser-und Abwasser-Forschung 
TWABAQ, Vol. 20, No. 5, p 180-182, October 
1987. 2 fig, 5 ref. 


Descriptors: *Volatile organics, *Pollutant identifi- 
cation, *Drinking water, *Halogenated organic 
compounds, *Quality control, Organic compounds, 
Water quality, Chemical analysis, Halogens, Labo- 
ratory equipment. 


The necessity for soon cleansing of test tubes as 
well as blank samples used to determine the pres- 
ence of volatile halocarbons is demonstrated. In 
almost every laboratory it is inevitable that traces 
of these substances are present in the air, which 
could falsify a quantitative determination of halo- 
carbons. By using hydrogen peroxide, it is ible 
not only to clean the test tubes of possible halocar- 
bon impurities but also to prepare a blank solution 
which is virtually free of volatile halocarbons. The 
pene cleansing procedures are simple and can 

be carried omg ay in a short time. (Author’s abstract) 
W88-01977 


PREPARATION OF ENVIRONMENTAL SAM- 
PLES FOR THE DETERMINATION OF POLY- 
CYCLIC AROMATIC HYDROCARBONS BY 
THIN-LAYER CHROMATOGRAPHY, 

Wayne State Univ., Detroit, MI. Dept. of Chemis- 


try. 

S. K. Poole, T. A. Dean, and C. F. Poole. 

Journal of Chromatography JOCRAM, Vol. 400, 
p 3233-341, July 2, 1987. 7 3 4 tab, 62 ref. EPA 
Contract No. R-81303801-0. 


Descriptors: *Aromatic compounds, *Hydrocar- 
bons, *Pollutant identification, *Chemical analysis, 
*Thin-layer chromatography, Chemical analysis, 
Organic compounds, Anthracene, Fluoranthene, 
Benz(a)anthracene, Perylene, Pyrene, Coronene. 


An evaluation of extraction procedures, liquid- 
liquid distribution systems, Sen-Pak cartridges, 
liquid-solid chroma: opens using silica, alumina 
and chemically mi silica packings (acid-base 
treated ethyleammonium nitrate and picric acid 
impregnated), macroreticular resins and gel perme- 

ation columns for the analysis of polycyclic aro- 
matic hydrocarbons (CPAHs) in environmental 
samples by thin-layer chromatography is discussed. 
For par*culate samples solvent extraction using a 
Soxhlei spparates or ultrasonication was found to 
be preferable to sublimation and liquid-liquid distri- 
bution between hexane and dimethyl sulfoxide fol- 
lowed by silica gel column chromatography was 
the preferred method for sample cleanup. Using 
this procedure enabled six PAHs (anthracene, fluo- 


ranthene, benz(a)anthracene, perylene, pyrene, and 
coronene) to be de quantitatively in urban 
air particulate, diesel engine exhaust particulate, 
laboratory ventilator dust, household dust, river 
water, and tea samples. The PAHs were identified 
by coincidence of retention between the sample 
and standards in the same chromatographic system 
and by adequate agreement with for 
their normalized emission ratios. The 
two-point calibration method was used for quanti- 
tation. Good agreement for the concentration of 
PAHs in = od ted dt and diesel oe 
extracts wi Len ta gas c 
raphy-mass nad Eidepert 

liquid pte arenas orntade was aaa Fong ab- 


stract) 
W88-01983 


DETERMINATION OF TRACE LEVELS OF 
PHENOL AND CRESOLS IN RAIN BY CON- 
TINUOUS LIQUID-LIQUID EXTRACTION 
AND HIGH-! a gett LIQUID CHRO- 
MATOGRAP 
Eidgenorssche, ‘Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 


J. Czuczwa, C. Leuenberger, J. Tremp, W. Giger, 
and M. Ahel. 

Journal of Chromatography JOCRAM, Vol. 403, 
p 233-241, August 21, 1987. 2 fig, 3 tab, 23 ref. 


Descriptors: *Pollutant identification, *Phenols, 
*Cresols, *Rain, *Liquid 9g aay ny *Water 
analysis, Chemical analysis, Trace levels, Fluores- 
cence, Water analysis. 


Trace levels of phenol and methylphenols (cresols) 
in aqueous samples were determined by continuous 
liquid-liquid extraction and normal-phase high-per- 
formance liquid chromatography with UV-fluores- 
cene detection. The recovery of phenol from water 
ot ~ 6%. The method succesflly measured tr + 
or - 6%. The method successfully measured traces 
me vey and cresols extracted from rainwater 
out further cleanup. The average reproducibil- 
ity of the method for rain samples was + or - 16%. 
The results compared well with those obtained by 
high-resolution gas ch wraphy-mass spec- 
trometry. (Author’s abstract) 
W88-01984 








DESIGN AND PERFORMANCE OF A NEW 
MEDIUM FOR THE QUANTITATIVE RECOV- 
ERY OF STAPHYLOCOCCUS AUREUS FROM 
RECREATIONAL WATERS, 

Malaga Univ. (Spain). Dept. of Microbiology. 

J. J. Borrego, J. A. Florido, P. R. Mrocek, and P. 
Romero. 

Journal of Applied Bacteriology JABAA4, Vol. 
63, No. 1, p 85-93, July 1987. 1 fig, 6 tab, 29 ref. 


Descriptors: *Pollutant identification, *Water qual- 
ity, *Staphylococcus aureus, *Recreation, Micro- 
biological studies, Quantitative analysis. 


Several reports have suggested that staphylococci, 
and especially Staphylococcus aureus, are useful 
indicators of pollution of recreational waters. The 
lack of selective, accurate and reliable recovery 
system for the quantification of Staph. aureus from 
water has been the principal obstacle to the evalua- 
tion of their use as indicators. In this study, several 
inhibitory substances and different nutrient sources 
have been evaluated for the formulation of a new 
selective medium. The medium designed, BFR-O 
agar, recovers more than 75% of staphylococci 
= allows Staph. aureus to be identified. (Author’s 
tract 


W88-01985 


DISTRIBUTION AND IN SITU SURVIVAL 
AND ACTIVITY OF KLEBSIELLA PNEUMON- 
IAE AND ESCHERICHIA COLI IN A TROPI- 
CAL RAIN FOREST WATERSHED, 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
A.J. Lopez-Torres, T. C. Hazen, and G. A. 
Toranzos. 

Current Leroy CUMIDD, Vol. 15, No. 4, 
p 213-218, 1987. 5 fig, 1 tab, 38 ref. Public Health 





Service Grant Nos. RR-8102 and RR-2657, and 
Sea Grant R/LR-08-87-THAI1. 
*Rain forests, 


Tacleteclle poe *Tropical 
umoniae, * lution sources, 


Escherichis ee coli, *Wate “Watersheds ter polation identifi- 
cation, Coliforms, Puerto Rico, Water quality, 


For a period of 7 months water samples were 
analyzed for the presence of Klebsiella pneumoniae 
and fecal coliforms at 11 sites in a cloud rain forest 
watershed in Puerto Rico. chamber stud- 
ies were conducted at two sites which were found 


pristine natural waters is 
indicative of their being autochtonous to tropical 
environments. Thus the use of coliform and even 
fecal mes oe bacteria as Prosar of fecal pollu- 
= may be misleading when applied to countries 
atweneel climate. Prerche 49 abstract) 
Wasoiges 


NEW, RAPID CLEAN-UP PROCEDURE FOR 
THE 'SIMULTANEOU: IS DETERMINATION OF 
DIFFERENT GROUPS OF ORGANIC MICRO- 
POLLUTANTS IN SEDIMENTS; APPLICA- 
TION IN TWO EUROPEAN ESTUARINE SEDI- 
MENT STUDIES, 

Institute for Soil Fertility, Haren (Netherlands). 
PP gg W. J. Wagenaar, F. Smedes, and W. 


Environmental Technology Letters ETLEDB, 
Vol. 8, No. 1, p 9-20, January 1987. 4 fig, 9 ref. 


Descriptors: *Pollutant identification, *Analytical 
methods, *Sample preparation, *Chromatography, 
*Estuaries, *Sediments, Sulfur, Organic com- 
pounds. 


To determine organic micropollutants, estuarine 
sediment samples ar tre pretend with acid, mixed 
with silica and So: -extracted with benzene/ 
hexane. Humic substances and elemental sulfur are 
removed by passing the extract through a chroma- 
hic column containing basic alumina on 
sodium sulfite and sodium hydroxide were 
sdanbed. After silica fractionation the concentra- 
tions of PAH’s, PCB’s and chlorinated pesticides 
are determined hromatographically.. Recov- 
ery experiments with added standards gave recov- 

pe sh of between 90% and 102%. Sasigien from 
two different European estuaries were analyzed 
with this new desulfuration/fractionation proce- 
dure: harbor sediment (Netherlands) 
and river Elbe estuarine sediments (Western Ger- 
many). (Author’s abstract) 
W88-02007 


MANUAL FOR DESIGN AND OPERATION OF 
A SOLENOID-BASED DELIVERY SYSTEM 
FOR AQUATIC TOXICITY TESTING, 

Maryland Univ., Solomons. Chesapeake Biological 


For primary bibliographic entry see Field 7B. 
Ww88-02014 


ISOLATION OF FUNGI FROM ENVIRON- 
MENTAL SAMPLES, 


W. B. Cooke. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 3, p 133-140, March 1987. 34 ref. 


Descriptors: *Fungi, *Isolation, *Polluted identifi- 
cation, ‘*Cultures, *Wastewater treatment, 
Wastewater, Effluents, Sludge, Nutrients, Oxygen. 


The development of a suitable medium for the 
isolation and culture of fungi from sewage and 
sewage polluted water is described. Carbon/nitro- 
gen ratios of culture media are noted. Water as a 
storage medium, oxygen requirements of ag gee 
spore entrapment are discussed. Isolation of fungi 
from fresh water, polluted water, potable water, 
ambient water, and sludges is described and tabu- 
lated. (Author’s abstract) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


W88-02019 


BIOMPHALARIA GLABRATA (SAY), A SUITA- 
BLE ORGANISM FOR A BIOTEST, 

Commission of the European Communities, Ispra 
Gialy). Joint ee. Centre. 


Eavisenenatal Technology Letters ETLEDB, 
Ng 8, No. 3, p 141-148, March 1987. 3 fig, 1 tab, 8 


iptors: *Bioassay, *Bioindicators, *Water 
palation effects, *Biophalaria, Snails, Toxicity, 
lonitoring, Copper, Growth stages. 


The embryonic development of a san Ge freshwa- 
ter snail (Biomphalaria 

Pulmonata) is presented as a nie for monitoring 
pollutants in water. Laboratory rearing of the 
animal and four different embryonic stages, which 
are easily to recognize are described. The results of 
a study on the effect of Copper are reported. 
ms abstract) 

W88-02020 


MICROBIAL POLLUTION OF THE BLUE 
AND WHITE NILES A’ 
Khartoum Univ. —, Faculty of Agriculture. 
D. M. a and H. A. Dirar. 

Environment ternational, Vol. 12, No. 6, p 603- 
609, 1986. fie 2 ub. 11 ref. 


Descriptors: *Pollutant identification, *White Nile, 
*Blue Nile, *Coliforms, Pollution load, Bacteria, 
Rivers, Microbiology. 


The total coliform and fecal coliform bacterial 
Ee ne ae Sete 
been determined in the period of January-July 

be The Blue Nile has been found to be more 
than the White Nile. The east bank 

Of the White Nile wae found to be more contend. 
pope oe hee er thea ps lp Ka 
the rivers increased conspicuo as they passed 
ae of Rbanouar yr Aes Sreact 


TRACING OF XENOBIOTIC CONTAMINA- 
TION IN WATER WITH THE AID OF FISH 
BILE METABOLITES: A FIELD STUDY WITH 
CAGED RAINBOW TROUT (SALMO GAIRD- 


J Univ. (Finland). Dept. of Biol 
joensuu Univ. ‘ . of Biology. 
A. Oikari, and T. Kunnamo-Oj rs 


Aquatic Toxicology AQTODG, Vol. 9, No. 6, p 
327-341, February 1987. 5 fig, 4 tab, 2 26 ref. 


Descriptors: *Pulp wastes, *Beach plants, *Path of 
petro *Fish Mile, *Metabolism, *Field tests, 
*Trout, *Lakes, Industrial wastewater, Effluents, 
Enzymes. 


Caging experiments were conducted 47) kre 
in Shlorisesth hed pay apa effi 
receiving c leac ms = 

(BKME) from a single dischar, wll 
were exposed for 10 and 15 dene. at four re nt 
downstream (1, 4, 6 and 11 km) and at one refer- 
ence location upstream (2 km) from the effluent 
pipe. Water, blood and bile samples were collected 
and analyzed for concentrations of seven resin 
acids (RA) and eight chlorophenolic (CP) com- 
nds. The activities of UDP-glucuronosyltrans- 
lerase (UDP-GT) were measured in the livers of 
the experimental area — a gradient system 
which was correlated with the concentrations of 
BKME in the water. The concentrations of free 
RA and CP in the blood plasma and bile of the 
caged trout were also distance related. 
was even more apparent in the total concentrations 
of conjugated RA and CP in the bile. The approxi- 
mate bioconcentration factors in the trout plasma 
were 100 to 1,000 for RA and CP relative to the 
levels in the water. The hepatocellular concentra- 
tion step, which involves conuguiide biotransfor- 
mations, further increased concentrations by a 
factor of 100 to 1,000. The overall gradient be- 
tween the concentration of the parent compound 
in the water, ant its metabolites in bile, thus ap- 
proximated 100,000 for RA and, in some cases, 


even approached 1,000,000 for CP. 15 days of 
exposure, the activity of UDP-GT in trout livers 
was significantly increased at distances between 4- 

11 km from the source of BKME. Establishment of 
the pattern of metabolically converted xenobiotics 
in the bile of caged rainbow trout is both a sensi- 
tive and (semi)quantitative way to assess low levels 
of contamination in recipient waters. (Author’s ab- 


stract) 
W88-02031 


USE OF BIOASSAYS TO ASSESS AQUATIC 
ARTHROPOD MORTALITY FROM PER- 
METHRIN DRIFT DEPOSITS, 

Forest Pest Management Inst., Sault Sainte Marie 
(Ontario). 

For primary bibliographic entry see Field 5C. 
W88-02037 


BACTERIAL MUTAGENICITY AND CHEMI- 
CAL ANALYSIS OF POLYCYCLIC AROMATIC 


IERMANY, 
York Univ. (England). Cancer Research Unit. 


For primary bibliographic entry see Field 5C. 
W88-02057 


COLORIMETRIC DETERMINATION OF 
PHENOLS IN WATER SAMPLES 

Mansoura Univ. a Faculty. of Pharmacy. 
S. M. Hassan, F. B. Salem, and N. A. El-Salam. 
Analytical Letters ANALBP, Vol. 20, No. 5, p 
677-687, May 1987. 4 fig, 3 tab, 6 ref. 


Descriptors: *Pollutant identification, *Phenols, 
*Water sampling, *Colorimetry, Chemical analy- 
sis, Industrial wastewater, Organic compounds, 
Resorcinol, Drinking water. 


The toxic nature of phenolic compounds has made 
it necessary to accurately detect very low concen- 
trations of these compounds in natural water and 
industrial effluents. A number of colorimetric 
methods have been developed based on measure- 
ment of the intensity of colored derivatives; with 
4-aminoantipyrine most widely used. Its disadvan- 
es are that many ring compounds interfere in 
this reaction and p-substituted phenols do not 
react. Other published methods include periodic 
acid, p-aminodimethylaniline and 2,6-dibromoquin- 
one chlorimide. In this article, a colorimetric 
method based upon the use of resorcinol as a 
reagent for the determination of phenols in drink- 
ing water has been developed. The proposed 
method is highly sensitive, simple, rapid and reac- 
tive with p-substituted phenols. Phenol reacts with 
nitrous acid to give nitrosophenol, which then 
couples with resorcinol. The reaction product has 
a maximum wavelength at 480 nanometers. The 
effects of different reagents were investigated to 
luce the optimum conditions of the reaction. 
olar absorptivities, mean %-recovery values of 
authentic — by the 7 and 4-aminoan- 
tipyrine methods as well as the standard deviations 
using six trials are indicated. The concentration of 
phenol and alkyl derivatives calculated as phenol 
in raw water samples collected at random from 


— ag ag Governorate are pre- 
layer chromatography with a ben- 


pees Bre solvent system was used. It has 
been found that samples contain p-cresol and this is 
the reason for the difference in concentration of 
phenol, since the reference method does not react 
with pee Bg, ong phenols while the proposed 
method does. THis is the advantage of the pro- 
— method over the 4-aminoantipyrine method. 
urthermore, the minimum quantity detectable 
the proposed method is 4 mcg/L as opposed 
in using the 4-aminoantipyrine method. 
Lente 


W88-02063 


DETERMINATION OF RESIDUES OF FURA- 
DAN IN WATER BY SPEC- 
TROPHOTOMETRIC METHOD. 

Roorkee Univ. (India). Dept. of Bioscience and 
Biotechnology. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


Analytical Letters ANALBP, Vol. 20, No. 5, p 
777-782, May 1987. 2 fig, 2 tab, 5 ref. 
svat cam sPollutant identification, *Furadan, 
he a aeeabasnomnetey, | Chemical anal- 
ow Ceric ae Cola nsia te, Water analysis, Insecticides, 
ater pollution. 
A spectrophotometric method for the determina- 
tion of carbafuran residues in field water using 
ceric sulphate as a reagent has been worked out. 
Furadan or carbafuran (2, em 3-dihydro- 
benzofuranyl-7 n-methyl carbamate) has attained 
wide use as a systemic soil insecticide. After carba- 
furan has been applied, residues may be present in 
meee — via direct treatment of water or by 
from treated areas into lakes, streams and 
pon. The ceric sulphate method can be success- 
employed for the determination of carba- 
hom with results indicating that acceptable re- 
coveries of (95 - 97%) carbafuran were obtained 
heer = roposed procedure. The absorption spec- 
colored compound was determined in 
hee ond a range from 350 to 600 nanometers, 
the absorption maximum occurring at 450 nano- 
meters. (Lantz-PTT) 
W88-02064 


VIROLOGICAL STUDIES ON AN ANAEROBIC 
DIGESTION SYSTEM FOR LIQUID PIG 


MANURE, 
Guelph Univ. (Ontario). Dept. of Veterinary 
Microbiology and Immunology 

bibliographic aim see Field 5D. 


SPECIFIC ANALYSIS OF OIL EMULSIONS IN 
WATER (DIFFERENZIERTE BESTIMMUNG 
VON OELEMULSIONEN IN WASSER), 

FR). fuer Arbeitsschutz, Hamburg (Germany, 
R. Bohne-Matusall, K. Otto, and P. Wilderer. 
Zeitschrift fuer Wasser- und Abwasser Forschun; 
ee ap Vol. 20, No. 2, p 35-38, April 1987. 
tab, g 


lytical methods, *Measuring in- 
arene Oe aan eens 
py, tography, Detergents, 
Chemical analysis, Fatty acids, Bulge, Oily water, 
Municipal wastewater. 


For the design and operation of treatment plants to 
oo emulsions from water, detailed knowledge 
o the chemical nature of the emulsions is required. 
A liquid chromatographic method was developed 
allowing rapid isolation and separation of anionic 
and nonionic — 1 be ar sede in pnd wea 3 of hydro- 
carbons. The taneous ysis of hydrocar- 
— fats and fatty acids is accomplished by infra- 
ted spectrometry at five different wavelengths. 
The proposed analytical technique allows saving of 
both time and costs for the analysis, compared to 
the common practice of analyzing single or 
of compounds. The method was applied to 
investigation of bilge water from ships, and one of 
—— (Author’s abstract) 


ALITY CRITERIA - GENERAL 
INTERNATIONAL STATE OF 
ALITAETSKRITERIEN 


ALER STAND DER DISKUSSION), 

Technische Univ. Hambur; -Harburg (Germany, 
F.R.). Arbeitsbereich Umweltschutztechnik. 

U. Foerstner, F. Ackermann, J. Alberti, W. 
Calmano, and F. H. Frimmel. 

Zeitschrift fuer Wasser- und Abwasser Forschung 
a Vol 20, No. 2, p 54-59, April 1987. 26 


Descriptors: *Analytical methods, *Path of pollut- 
ants, “Sedimentology, *Sediments, *Water quality 
standards, *Sediment-water interfaces, Interstitial 
water, wee Surface water, Water analysis, 
Suspended solids 


Sediment quality i is coming more and more into the 
d in the evaluation of surface water qual- 





ity, alongside the more intensively studied water 
phase. Limiting values for sediment quality, analo- 
gous to those in existence for years for surface 
water, are not available, partly due to gaps in 
understanding the complex interactions between 
sediment and the water phase, and the mechanisms 
of pollutant transfer from sediment to organisms. 
The panel ‘Bodies of Water/Sediment’ of the 
Water Chemistry Division of the German Chemi- 
cal Society presents the current international state 
of the discussion of ai criteria and 
invites technical su ive methodologies 
are described, on research in the U. S. for 
environmental authorities (background or in-situ 
precontamination method, water quality/pore 
water comparison, sediment/water equilibria, sedi- 
ment/organism equilibria, bioassays) as well a8 a 
sixth method (desorption or elution method). The 
methods include both pragmatic approaches em- 
phasizing short-term practicability as well as those 
oriented rather to basic science. Raed ao 
a number of still-open ager 
effort in application. 
that, as a goal, a scientifi 
should be established, ‘although y 
for an intermediate span of time, the need for easily 
available criteria may not be met. (Airone-! 
W88-02086 


GERMAN TECHNICAL STANDARD FOR THE 
ASSESSMENT OF LAKE WATER QUALITY 
AND ITS APPLICATION TO HARTBEE- 
SPOORT DAM (SOUTH AFRICA), 

National Inst. for Water Research, Pretoria (South 


Africa). 
For primary bibliographic entry see Field 2H. 
W88-02091 


239, 240PU LEVELS IN bg MYTILUS 
SP. COLLECTED FR FRENCH 
COASTS (1983-1984): A RADIOCHEMICAL 
AND MICROANALYTICAL STUDY (SUIVI 
DES NIVEAUX DE PLUTONIUM 239-240 


IQUE), 
CEA Centre d’Etudes Nucleaires de Fontenay- 
aux-Roses (France). 
For primary bibliographic entry see Field 5B. 
W88-02105 


COMPARISON OF ACUTE TOXICITY EVAL- 
UATIONS AND EPA WATER QUALITY CRI- 
TERIA WITH MACROINVERTEB 


TO 

Massachusetts Dept. of Environmental Quality En- 
——— Westborough. Div. of Water Pollution 
G. M. Szal. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West ag oe Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 589-605, 1 fig, 9 tab, 25 ref, ¥ pode 


Descriptors: *Water quality control, *Toxicity, 
*Microbiological studies, *Metal-finishing 
*Macroinvertebrates, Chemical analysis, Water 
analysis, Water pollution effects, Environmental 
effects, Minnows, Daphnia, Microtox. 


Two alternatives to toxicity tests commonly em- 
ployed in effluent evaluations are chemical analysis 
and aquatic community studies. The first is a com- 
parison of known toxic com of effluents to 
established criteria values. method has the 
following shortcomings when eunpeaal with the 
live organism approach: (1) there is a lack of 
criteria for all but the most common toxicants; @) 
synergistic and/or antagonistic in 
components in a complex waste cannot be po Bd 
ed for; (3) site pects of receiving waters (e.g., 
pH) cannot be incorporated into most 
chemical evaluations; and (4) the chemical a 
proach relies on the previous identification of toxic 
components of a waste. The second alternative, the 
instream community study, takes a completely dif- 
ferent tack to effluent assessments than toxicity 
testing or chemical evaluations. While the toxicity 


54 


testing is predictive and speculative with regard to 
impact, the instream community study establishes 
the severity of impact and describes its form. Re- 
sults of acute tests and chemical analyses were 
used to calculate a predicted instream toxicity at 
each of four study sites. The following static acute 
tests were used: (1) the fathead minnow (Pime- 
phales promelas) 48-hr test; (2) the Microtox 30- 
min test; and (3) the daphnia pulex or D. magna 48- 
hr tests. The ja sp 48-hr static acute tests 
was the best predictor of impacts to macroinverte- 
brate communities of the three tests evaluated; 
Se eee ar ae nase was 
to electrofinishing wastes evaluated. ape Binoases 
test was nearly as sensitive as the Daphnia 
and was a good predictor of impacts. The 
minnow tests was the least sensitive of the three 
tests and was a poor predictor of impacts to ma- 
croinvertebrates. An application factor of at least 


day average criteria were good 

pacts to macroinvertebrate but 

conjunction with acute tests to evaluate electrofin 
ishing wastes. (See also W88-02132) (Lantz-PTT) 
W88-02192 


SYSTEMATIC APPROACH TO THE DETEC- 
TION AND REMOVAL OF TOXIC ORGANIC 
POLLUTANTS IN DRINKING WA’ 

State Univ. of New York at Albany. Dept. of 


Chemistry. 
For primary bibliographic entry see Field 5F. 
W88-02274 


USING ASIATIC CLAMS AS A BIOMONITOR 
FOR CHRYSOTILE ASBESTOS IN PUBLIC 
WATER SUPPLIES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 


S. E. Belanger, D. S. Cherry, J. Cairns, and M. J. 
McGuire. 


Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 3, p 69-74, March 1987. 3 
tab, 46 ref, 1 append. Dept. of the Interior Grants 
G1134151 and G11344151. 


Descriptors: *Clams, *Bioindicators, *Monitoring, 
*Water ity management, *Water supply, *As- 

icators, Accumulation, Bioaccumula- 
tion, Biological magnification, Tissue analysis, His- 
tology, Kidneys, Sampling, Microscopy, Electron 
microscopy. 


Comparisons of Asiatic clams (Corbicula sp.) ex- 
posed to chrysotile asbestos in the laboratory and 
the field were undertaken in 1983 and 1984 to 
evaluate the usefulness of 30-day laboratory expo- 
sures for predicting the accumulation of chrysotile 
by clams in the field. Clams exposed in the labora- 
tory accumulated fibers that were shorter and had 
found’ in water, In the fed, fibers in clam tissues 
ve) the field, fibers in clam tissues 


BCFs were as high as 100, and whole clam homog- 
enates ranged from 1,400 to 5,000. These data are 

consistent with the theory that asbestos fibers are 
difficult to depurate. It is concluded that Corbicula 
is a good candidate for use as a biomonitor for 
chrysotile asbestos contamination. (Author’s ab- 


stract) 
W88-02318 


INTRODUCTION TO ENVIRONMENTAL SCI- 
ENCE, 


Wisconsin Univ.-Green Bay. 
J. M. Moran, M. D. Morgan, and J. H. Wiersma. 


W. H. Freeman and Co., New York, NY. Second 
Edition, 1986. 709 p. 


Descriptors: *Water pollution effects, *Environ- 
mental effects, *Pollutant identification, Ecosys- 
tems, Ecological effects, Population dynamics. 





EES bak SAS s Mote eeidins esheets tes oe 
environmental issues. This is reflected in the orga- 
nization of the text’s 20 chapters: The basic princi- 
ples of ecology are introduced in Part I and then 
applied to a wide v: of environmental con- 
cerns in Parts II and III. 

fundamen‘ i 


IETERMINATION OF THE BIODEGRADA- 
aaa lay Spe OF DISSOLVED ORGANIC 


the 
reogry <A em 


rocedure, dissolved 


tion in drinking water treatment is presented. (Au- 
thor’s abstract) 
W88-02343 


BY EPIFLUORESCENCE OF THE 

ye OF THE TOTAL BACTERIAL FLORA IN 

A BOTTLED MINERAL WATER (ETUDE PAR 
EPIFLUORESCENCE DE L’EVOLUTION DE 
LA MICROFLORE TOTALE DANS UNE EAU 
MINERALE EMBOUTEILLEE), 
Institut Pasteur de Lille, Villeneuve d’Ascq 
3 - bibliographic Field 5B. 

‘or entry see E 
wae 


CRITERIA ESTABLISHING BIOFILM-KINET- 
IC TYPES, 
Illinois Univ. at Urbana-Champaign. Dept. of Civil 


Engineering. 
For pri bibliographic entry see Field 5D. 
wae.b7349 = 
ATOMIC-ABSORPTION 
(OMETRIC ANALYSIS OF LAKE 


SPECTR 
WATERS FOR MN, FE, PB, AND CD, 
js camer = ‘Bnergy, New York. Environmental 


ry 1. Neen N: a1 Heit, and D. C. 
Talanta ere NTA2, Vol. 34, No. 5, p 
1987. 2 fig, 11 tab, 25 ref. 

Descriptors: *Analytical methods, *Measuring in- 


72, May 


Manganese, Iron, Lead, Cadmi 


Analyses have been made for trace metals in sur- 
face waters from lakes known to be sensitive to 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


inputs of — deposition. Electrothermal atomic 


ple previ 
of Mn and Pb. Several types of interferences were 
ee Sean come 


W88-02359 


LIQUID CHROMATOGRAPHIC DETERMINA- 
TION OF ALIPHATIC DIAMINES IN WATER 
VIA DERIVATIZATION WITH ACETYLACE- 


TONE, 

Cone Poilution Control Center, Osaka 
Wa ' wa. 

Journal of JOCRAM, Vol. 392, 
p 349-359, April 1987. 7 “ies 17 ref. 


: *Pollutant identification, *Analytical 

*Chemical reactions, *Sample prepara- 
tion, *Diamines, *Chromatography, Detection 
limits, Water analysis, Natural waters. 


Traces of C2-C6 aliphatic diamines were deriva- 
tized with acetylacetone in an aquecus medium 
containing 1-4% dipotassium hydrogenphosphate, 

and the resulting ne animale alee ee gp 
Sep-Pak Ci Sar 


Vv 


raphy. 

range 1.23-14.32 432 ne/al ia in 7 with relative 
standard deviation of 0.4-4.9%. The detection 
limits were 0.14-1.78 ‘ml for 100-ml water sam- 
ples. The recovery of diamine derivatives from 
river-water and sea-water was 88-96% with rela- 
tive standard deviation of 1.3-4.0% and 34-93% 
with relative standard deviations of 1.3-9.8%, re- 
Bp (Author’s abstract) 

'88-02363 


SEQ 
VOLATILE ORGANICS IN WATER, 
Environmental Monitoring and Support Lab.-Cin- 


cinnati, OH. 

J. rn ae 
eg og emer WP mE Pe y Vol. 23, No. 

ie p 509-513, June 1987. 4 fig, 5 tab, 3 ref. 

age *Sam Le ages aggae to afpremet 


*Design criteria, *Volatile organic 
goin Simulation, Field tests, Volatilization, 


design, construction, and evaluation of two 
mechanisms for the collec- 


from uncapped samples occurred 
even if the samples were stored at 4 C, but not for 
oe eee 


= automatically for 24 hours without significant 
po ab of volatile organic compounds. (Author’s 


W88-02390 


EFFECT OF ADSORPTION ON CALIBRATION 
GRAPHS OBTAINED FOR LEAD, CADMIUM 
AND COPPER IN NATURAL WATER SAM- 


Al-Najah National Univ., Nablus (Jordan). Dept. 
of Chemistry. 


R. Salim. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 22, No. 2, p 125-139, February 
1987. 8 fig, 14 ref. 


Descriptors: *Adsorption, *Analytical methods, 
*Calibration graphs, *Heavy metals, *Water analy- 
sis, *Natural waters, Lead, Cadmium, Copper, 
Tons, Metals. 


Calibration graphs for lead, cadmium and copper 
have been obtained in natural water, in centrifuged 
natural water and in distilled water. These calibra- 
tion graphs were repeated in each medium one 
time when acidified to pH 2.2 and another time 
when buffered to pH 7.4. The shape of the calibra- 
tion graphs obtained in the various types of media 
has been explained with reference to adsorption of 
metal ions on the suspended particles of the natural 
water and on the container surfaces. An equation 
= adsorption process has been applied 
on the calibration graphs obtained for lead, cadmi- 
um and —— in natural water samples. The effect 
of time on the shape of calibration graphs has been 
also looked into. (Author’s abstract) 

W88-02399 


CONCENTRATION OF TRACE METALS IN 
PRECIPITATION, 

iheric Environment Service, Downsview 
(Ontario). 
L. A. Barrie, S. E. Lindberg, W. H. Chan, H. B. 
Ross, and R. Arimoto. 
Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1133-1135, May 1987. 2 tab, 14 ref. 


Descriptors: ee identification, 
*Water chemistry, * 
Trace metals, Wether Thien 


*Rainfall, 
areas, *Heavy metals, 


Recent precipitation chemistry data of known reli- 
ability indicate that typical rural concentrations of 
Cd, Cu, Pb, Ni, V and Zn are lower than those 
indicated by measurements owing to sample 
contamination. Furthermore the concept of ‘typi- 

cal remote concentrations’ may not be appropriate 
unless it is qualified by the distance from sources 
and the prevailing meteorological air masses. (Au- 
thor’s abstract) 

W88-02407 


INFLUENCE OF ALKALINE PARTICULATES 
ON THE CHEMISTRY OF FOG WATER AT 
DELHI, NORTH INDIA, 
Indian Inst. of Tropical Meteorology, Poona. 
L. T. Khemani, G. A. Momin, P. S. P. Rao, P. D. 
Safai, and P. Prakash. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 2, p 183-189, June 1987. 2 tab, 24 ref. 

‘Path of 


Chemical analysis of fog water collected by impac- 
tion in a pre-cooled chamber in Delhi has shown 
high concentrations of major ions. The dominant 
ions measured were Na+), (+) Ca(+2), and 
Mg(+2). The concentrations of acidic ions, SO4{- 
2) and NO3-), were low. The pH values in the fog 
water were highly alkaline and varied from 6.4 to 
7.6. The high cece of a — 
ts, y +2), were more 
Cee to ecotralic the axull acidity ta the 10 
water and were ible for ee 
alkaline pH. The pH values of fo 
attain the low valves in India (De apogee ty 
other polluted environments of Europe and the 
northeast United States. (Author’s abstract) 
W88-02459 


Descriptors: *Water chemistry, *Water 
*Fog water, *Alkalinity, *Air pollution, * 
pollutants, *Acidity, Ions, India. 


DETERMINATION OF ORGANIC ACID 
ANIONS IN PRECIPITATION BY ION CHRO- 
MATOGRAPHY EXCLUSION, 

Illinois State a pe Div., Champaign. Ana- 


lytical Chemistry 4 

S. R. Bachman, and M. E. Peden. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 1/2, p 191-198, March 1987. 3 fig, 3 tab, 8 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


DOE Contract DE-AC02-76EV01 199. 


Descriptors: *Analytical methods, *Organic acids, 
*Rainfall analysis, *Chromatography, *Acid rain, 
Anions, Rainfall, Sample preparation. 


A method for the determination of organic acid 
anions in precipitation samples is described. The 
technique of ion chromatography exclusion (ICE) 
is used to identify and quantify the more common- 
ly found anions of the acids citric, formic and 
acetic in central Illinois rainwater. By using a two 
column system consisting of a separator and sup- 
pressor, method detection limits (MDL) of 0.03 
mg/L for each of the three anions are obtained. 
The total analysis time for quantitation is 24 min. 
Samples collected from early spring rains con- 
tained primarily formate and acetate ions with 
levels of concentration ranging from 0.03 to 0.44 
mg/L. The organic acids formic and acetic con- 
tributed approximately 8% to the total acidity in 
the precipitation samples analyzed. Precision aver- 
aged 5% as the relative standard deviation (RSD) 
and analyte spikes of natural precipitation samples 
revealed a mean recovery of greater than 99%. A 
preservation technique using Sicpoities (CHCL) 
addition is discussed with results indicating its ne- 
cessity in maintaining original organic anion con- 
centrations. (Author’s abstract) 

W88-02469 


INCIDENCE OF ANTIBIOTIC RESISTANT 
BACTERIA IN DRINKING WATER IN CAIRO, 
National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

For primary bibliographic entry see Field 5B. 
W88-02486 


5B. Sources Of Pollution 


SLUDGE AND ITS ULTIMATE DISPOSAL, 
For primary bibliographic entry see Field SE. 
W88-01499 


USE OF A BIOASSAY TO EVALUATE THE 
BIOACCUMULATION OF CONTAMINANTS 


WETLAND 
CONTAMINATED 


Hoofdgroep ens ee Technologie TNO, 
Apeldoorn (Netherlands). 

J. M. Marquenie, and J. W. Simmers. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. F; 
Report, March 1987. p 131-134, 1 tab. Contract 
No. DAJA-45-84-C-0015. 


Descriptors: *Bioassays, *Bioaccumulation, *Path 
of pollutants, *Wetlands, *Dredging, *Waste dis- 
posal, *New York, *Times Beach, Contaminated 
sediments, Ecological effects, Earthworms, Heavy 
metals, Polyaromatic compounds, Hydrocarbons, 
Polychlorinated biphenyls, Cadmium, Arsenic. 


At Times Beach, Buffalo, N.Y., a prolific wildlife 
habitat has developed on a confined dredged mate- 
rial disposal facility. During 1983 studies were 
conducted to evaluate the availability of contami- 
nants from the dredged material substrate to the 
animal community. The earthworm (Eisenia foe- 
tida) was used in growth chamber and field bioas- 
say tests. After 28 days exposure the earthworms 
were harvested and analyzed for heavy metals, 
polyaromatic hydrocarbons (PAH’s), and poly- 
chlorinated biphenyls (PCB's). Additionally, natu- 
rally occurring earthworms were collected from 
both the Times Beach site, and a reference site, and 
analyzed. The chemical analyses indicated signifi- 
cant accumulations of heavy metals, notably Cd 
and As; PCB’s; and PAH’s by the test and natural- 
ly occurring earthworms. The results of these stud- 
ies are related to previously conducted plant bioas- 
say and water quality studies at the site. (See also 
W88-01522) (Author’s abstract) 

'W88-01536 


PREDICTION AND FIELD EVALUATION OF 
THE WATER QUALITY OF EFFLUENT FROM 
CONFINED DISPOSAL 

Army Engineer Waterways Experiment Station, 
Vicksb' sg Environmental Lab 

M. R. Palerm 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Wear mas ag 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 135-137, 1 fig. 


Descriptors: *Water quality, *Dredging, *Path of 
pollutants, *Disposal sites, *Field ee be Waste dis- 
posal, Chemical analysis, Suspended solids 


A technique for predicting S mite anna of effluent 
from confined disposal areas d' wer may asd 
ations has been developed as i pat of Long. 
Term Effects of Dred Operations (LE) 
Research Program. Suc! chap p ws is ape ges 
for design and/or evaluation of disposal areas 
ensure that applicable effluent standards can be 
met. The effluent quality P predictions were directly 
compared with field data and the following con- 
clusions were drawn: (1) the modified elutriate test 
adequately predicted the dissolved concentration 
of contaminants and the contaminant fractions of 
the total suspended solids in the effluent for the 
Field: Verification Program (FVP) site. Compari- 
son replicate test results with field data indicated 
that the modified elutriate test was a generally 
conservative predictor; (2) the column 
of effluent 

solids concentration compared favor- 
ably with field data and yielded a conservative 
estimate of the effluent suspended solids for the 
FVP site; (3) results from both the modified elutri- 
ate and column settlin, tests were used to predict 
total concentrations of contaminants in the efflu- 
ent. These predictions were within a factor of 1.5 
times the field values for total P, N, Cr, Cu, Mn, 
and PCB. Values for TOC, Fe, Pb, and Ni were 
1.7 to 2.8 times the field value; and (5) the compari- 
son of predicted and field data for the FVP site is 
an acceptable first m test of the technique 
for prediction of the quality of effluent from con- 
fined disposal areas. (See also W88-01522) (Lantz- 


PTT) 
W88-01537 


MIGRATION AND CONTAINMENT OF LEA- 
pS ing FROM URANIUM TAILINGS 


INDS, 
Carleton Univ., Ottawa (Ontario). Inst. of Civil 
Engineering. 
For primary bibliographic entry see Field SE. 
W88-01557 


BEHAVIOUR OF RADIUM IN TAILINGS 
DAMS AND ENVIRONMENTAL WATERS IN 
THE WITWATERSRAND (SOUTH AFRICA) 
GOLD/URANIUM MINING AREA, 

Nuclear ag Corp. of South Africa Pty 
Ltd., Pelindaba, Pretoria. 

A. S. M. Jesus. 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
633-645, 4 fig, 2 tab, 24 ref. 


Descriptors: *Radium, *Radioactive wastes, *Ura- 
nium, *Gold, *Mine wastes, ee of pollutants, 
*South Africa, Leaching, contamination, 
Clays, Fate of poltetenter” Pyrophyiite Ground- 
water pollution. 


Natural radioactivity present in tailings im 
ments from the gold/uranium mines on the 
tersrand is a potential source of contamination of 
environmental waters. The reason is the presence 
of large activities, oe at low concentrations, 
of radium-226, a long-lived radioactive decay 
product of uranium not recovered during the ex- 
traction of gold and uranium, which can lead to 
potential health hazards. The situation on the 
Witwatersrand was assessed. Partition functions in 
tailings impoundments were determined in field 
and laboratory studies, from which very low 
values for the mobility of radium are deduced. 
Results are supported by the measured migration 
of radium into the soil underlying 30-40 ss old 
impoundments. Clay materials, in particular pyro- 


jitwa- 
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ee ee eS 
ig one of the main substances responsible for 
the retention of radium. The distribution of radium 
in surface and waters was investigated. It is 
concluded that the ~~ of radium in the Witwa- 


tersrand environment it. (See also 
W88-01554) (Author’s abstract ‘ 
W88-01558 


HEAVY METAL POLLUTION FROM MINING 
iN GREENLAND, 


Groenlands Fiskeri- og Miljoeundersoegelser, Co- 


For primary bibliographic entry see Field 5C. 
W88-01562 


SYNERGETIC APPROACH TO CONTROL 
ACID MINE DRAINAGE: A MICHIGAN CASE 
HISTORY, 


Michigan Technological Univ., Houghton. Inst. of 
Mineral Research. 


For primary bibliographic entry see Field 5G. 
W88-01563 


MODELING OF MIGRATION PROCESSES 
WITH COUPLED MIGRANTS AND THEIR RE- 
DUCTION TO CONTROL MODELS, 

Technische Univ., Dresden (German D.R.). Inst. 
of Lignite Mining. 

For primary bibliographic entry see Field 5G. 
W88-01566 


TOXIC ELEMENT COMPOSITION OF ACID 
MINE WATERS FROM SULFIDE ORE DEPOS- 


Geological Survey, Menlo Park, CA. 
For primary bibliographic entry see Field 5A. 
W88-01567 


BIOGENIC NATURE OF CORROSIVITY OF 
SULPHIDE DEPOSITS MINE WATER AND 
SOME OF ITS GEOCHEMICAL AND MINING- 
TECHNICAL IMPACTS, 

Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drogeologii i Inzhenerdoi Geologii, Moscow 
(USSR). 

For primary bibliographic entry see Field 5C. 
W88-01568 


GROUND-WATER REACTIONS TO SURFACE 
COAL MINING IN SEMIARID LANDS, 
Montana Bureau of Mines and Geology, Butte. 
For primary bibliographic entry see Field 4C. 
W88-01576 


INFLUENCE OF MINING ON THE GROUND- 
TER MINERALIZATION IN THE UPPER 

SILESIAN COAL BASIN, 

Instytut Geologiczny, Sosnowiec (Poland). Upper 

Silesian Branch. 

For primary bibliographic entry see Field 4C. 

W88-01588 


INDUSTRIAL WASTEWATER TREATMENT 
TECHNOLOGY, 

Illinois Inst. of Tech., Chicago. Pritzker Dept. of 
Environmental Engineering. 

For primary bibliographic entry see Field 5D. 
W88-01598 


DETERMINATION OF ORGANIC SUB- 
STANCES IN WATER, 

For primary bibliographic entry see Field 5A. 
W88-01599 


DETERMINATION OF ORGANIC’ SUB- 
STANCES IN WATER, 

For primary bibliographic entry see Field 5A. 
W88-01600 





FIELD FACILITIES FOR SUBSURFACE 
TRANSPORT 
Oak Ridge National Lab., TN. Environmental Sci- 


F ras bibliographic Field 2F. 
‘or pri i ic entry see Fie! é 
woe 


DOE DEEP PROBE - FIELD EVALUATION 
PLANNING 


CHARACTERISTICS OF BIG SANDY RIVER 

DRAINAGE BASIN WATER AND OF SALTY 

Bareau of Recimation, Den CO. Engineering 
ver, 

and Research Cen 


For primary bibliographic entry see Field SE. 
W88-01614 


EFFECTS OF A BIOMODAL PORE DISTRIBU- 

TION ON MATRIX DIFFUSION IN A FRAC- 

ere MED ho 

Sandia National Labs., Albuquerque, . Earth 

Sciences Div. 

D. Tomasko. 

Available from the National Technical Information 

Service, VA. 22161. Report No. 

SAND87 , A 1987. 28 p, 18 fig, 2 tab, 32 

ref. DOE Contract No. DE-AC04-76DP00789. 
water movement, 


Descriptors: *Porosity, “Groundwater 

*Bimodal pore distribution, *Path of 
pollutants, *Porous media, Model stodien, Solute 
transport, Dispersion, Mathematical studies. 


Tiga siete wae Crvcdaned Sor-peeticting Se 
ve pankadinenieten 


lute d 
solute aringtanspert trou 
medi 


coupled to the matrices by appropriate flux terms. 
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the second noe. the number ‘a 
required to predict concentration © solute 
i fracture i luced by a factor of 2 by 


HYDROGEOLOGIC EVALUATION OF THE 
EFFECTS OF SURFACE APPLICATION OF 
SEWAGE SLUDGE TO AGRI 
LAND NEAR ROCKTON, ces reall 
Illinois State Geo! 
R. C. Berg, W. J. 
Environmental Gesliegy Toa io. ora 42 p, 14 
fig, 5 tab, 39 ref. 
*Geohydrology, *Sludge di L 
*Rockton, * is, *Fate of pol- 
lution, Monitorin; my 
of pollutants, Ni- 
Nitrogen compounds, Sludge, 


A study of the geohydrology of sludge application 
areas in the sandy agricultural land near Rockton, 
Illinois was conducted to evaluate possible con- 
tamination of the groundwater by sludge constitu- 
ents. Over a 2-year period, a total of 16 monitoring 
wells was installed at four sites. Two sites were 


applications 
per Baden fe wg oppo aA Terr 
samplers were also corm ee sludge applica- 
tion area. The monitoring wells and soil water 
samplers were used to determine groundwater 
trates, MBAS, “ch les were analyzed for ni- 
trates, MBAS, 


Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

Summary Report of an International Series of 
Interactive Seminars, October 6-9, 1986, Manteo, 
North Carolina. Report No. DOE/ER-0331. 70 p, 
4 fig, 54 ref, 2 append. 


Descriptors: *Organic compounds, *Inorganic 
compounds, *Path of of poms *Groundwater 
pelistion, *Colloids, Solute transport, Aquifers, 





the meeting was to review current 
feat = — the role ployed: by colloids on 
the f the subsurface en- 
vironment, and to identify important long-term 
research needs in this 


oratories, government agencies, universities, and 
research institutes in four countries. Recent find- 
ings on the occurrence and nature of colloidal 
material in the subsurface as well as on the associa- 
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tion of colloids with organic, metal, and radionu- 
clide contaminants were presented and discussed. 
Field studies have demonstrated that colloidal par- 
ticles do move through aquifers and that radionu- 
clides have been transported much further than 
re ay mg due to their association with mobile col- 
oids in the groundwater. The consensus of the 
meeting was that colloids do occur in the subsur- 
face environment, are capable of binding organic 
and inorganic contaminants, and do alter the mo- 
bility of contaminants. A major difficulty in under- 
standing and predicting the role of colloids is their 
heterogeneous nature that hampers precise chemi- 
cal characterization. Clay and metal oxide colloids 
can be formed or dissolved due to changes in 
solution chemistry in the aquifer. Organic colloids 
have variable and diverse functional groups, 
making it difficult to predict their association with 
metal and radionuclide contaminants. Some impor- 
tant advances were toward understanding 
the assembly of organic colloids and the nature of 
their interactions with organic contaminants. 
Major research needs identified by the participants 
included studies in real systems on the occurrence 
of colloids in subsurface environments, and more 
rigorous characterization of the physical and 
chemical ies of the colloidal material. 
Methods for sampling colloids need to be im- 
proved to avoid production of artifacts during 
collection. In summary, the meeting concluded 
that colloidal material is important in contaminant 
rt and that further research in this area will 
Si tly improve today’s capacity to predict 
the movement of energy-related contaminants in 
subsurface environments. (Author’s abstract) 
W88-01674 


LABORATORY AND SIMULATION STUDIES 
OF SOLUTE TRANSPORT IN FRACTURE 
NETWORKS, 

Idaho National Engineering Lab., Idaho Falls. 

L. C. Hull, J. D. Miller, and T. M. Clemo. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1505-1513, August 1987. 11 fig, 27 ref. 
DOE Contract DE-AC07-761D01570. 


Descriptors: *Fracture permeability, *Groundwat- 
er movement, *Geologic fractures, *Path of pollut- 
ants, *Solute transport, *Mathematical models, 
*Model studies, Fate of pollutants, Solutes, Mathe- 
matical equations, Mathematical studies, Diffusion, 
Velocity, Simulation, Advection. 


Physical and numerical network models were used 
to analyze the transport of conservative solutes in 
systems of parallel-sided fractures. The processes 
controlling dispersion in fracture systems that are 
on Ss onlated by the numerical model are: 
(1) development of a velocity profile within. indi- 
vidual fractures, (2) transverse molecular diffusion 
between streamlines, both wi 


racture and (3) advection with the bulk 
fluid through a system of fractures with a range of 
hydraulic gradients and apertures. The first two 
processes, referred to as miicrodispersion, are often 
assumed to be secondary to the third, referred to as 


from a physical model of a fracture network are 
used to validate a numerical model that explicitly 
simulates all three rt processes. The numeri- 
ptr ov la ae nares ema 
microdispersion processes in a system where ma- 
crodispersion is daniel. (Author’s abstract) 
W88-01683 


FIELD EVALUATION OF A SIMPLE MICRO- 
COSM SIMULATING THE BEHAVIOR OF 
VOLATILE ORGANIC COMPOUNDS IN SUB- 
SURFACE MATERIALS, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

Se Saree = fe: Cutan, t ©. 
Barker, and P. V. Roberts. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1547-1553, August 1987. 4 fig, 1 tab, 16 
ref. EPA Grants CR-808851 and CR-811146. Na- 
tional Sciences and Engineering Research Council 
(Canada) Grant A7336. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Descriptors: *Groundwater pollution, *Volatile 
re) com) unds, *Fate of pollutants, *Path of 
pollutants, *Field tests, Organic compounds, Com- 
parison studies, Batch microcosm, Cleanup oper- 
ations, Biotransformation, Degradation, Aquifer 
material, Simulation analysis. 


A simple batch microcosm was — devel- 
oped to simulate the behavior of volatile organic 
compounds in unconsolidated subsurface —-* 
The microcosm was evaluated by co: 
behavior of tetrachloroethylene, bromo! oq 
carbon tetrachloride, 1,2-dichlorobenzene, and 
hexachloroethane in (1) the microcosm, (2) the 
microcosm constructed with autoclaved material, 
and (3) an experimental plume constructed in a 
joint field study sontesies: at Stanford University 
and the University of Waterloo at a site on Canadi- 
an Forces Base, Borden, Ontario. The microcosm 
study adequately simulated nonbiological removal 
of these compounds from solution in the experi- 
mental plume. However, it failed to detect bio- 
transformation of 1,2-dichlorobenzene despite ex- 
tensive degradation of this compound in the field. 
One of the samples of aquifer material used to 
construct the microcosms a much greater ca- 
pacity to biotransform bromoform and carbon tet- 
rachloride than did the other samples of aquifer 
material or the aquifer in general. As a result, the 
microcosm study overestimated biotransformation 
of bromoform and carbon tetrachloride. Tne mi- 
crocosm accurately simulated the behavior of te- 
trachlorethylene and hexachloroethane. (Author’s 


abstract) 
W88-01687 


ANTHROPOGENIC ANOXIFICATION (’EU- 

TROPHICATION’) OF THE WATER TABLE 

REGION OF A DEEP PHREATIC AQUIFER, 

Weizmann Inst. of Science, Rehovoth (Israel). 
of Isotope Research. 

D. _ M. Magaritz, E. Almon, and A. J. 


Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1554-1560, August 1987. 8 fig, 33 ref. 
Descriptors: *Groundwater pollution, *Water pol- 
lution effects, *Fate of pollutants, *Eutrophication, 
*Dissolved oxygen, *Groundwater quality, 
*Oxygen depletion, Aquifers, Oxygen, Water 


table, Organic matter, Anaerobiosis, Organic load, 
Effluents. 


Depletion of dissolved oxygen was detected at the 
ee ee ee Petes Rk sgeracnria 
sandy, phreatic aq —s high oxygen 
concentrations (7.5 ing/liger) i in bulk groundwater. 
Samples spaced at 3-cm intervals disclosed very 
—— < oxygen gradients of up to 1.9 mg/liter/cm 
between two consecutive samples. High concentra- 
tions of labile organic matter arrive at the water 
table region after a transport period of more than 
SF tatga Gveagh tho enmmgunie’ sant: Part of the 
organic matter oxidizes at the water table region, 
as evidenced by the decrease in the dissolved 
oxygen content. The concentration of the remain- 
ing dissolved organic matter can be as high as 8 mg 
C/liter, decreasing with depth. The dissolved or- 
ganic carbon derives from a large pool of water 
soluble organic matter found in the unsaturated 
zone. The average oxygen and or carbon 
fluxes at the unsaturated-saturated interface are 
0.085 mes O2 and 0.031 yet ne os a org/sq cm/year, 
ee it either from 
the high emule nic load (1a (140 kg % sub ‘engfaecenee/ 
year) provided by irrigation with sewage effluent 
since the 1960s or from the retarded influx of 
organic matter mobilized at the onset of the inten- 
sive agricultural development of the area in the 
1930s. The high oxygen content in deep pumping 
wells and the positive correlation found between 
the depth of the reduced zone and the organic 
loads from sewage effluents support the first 
— — 's abstract) 


TRANSPORT OF REACTING SOLUTES SUB- 
JECT TO A MOVING DISSOLUTION BOUND- 
ARY: NUMERICAL METHODS AND SOLU- 
TIONS, 

Geological Survey, Menlo Park, CA. Water Re- 


sources Div. 

C. Willis, and J. Rubin. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1561-1574, August 1987. 11 fig, 2 tab, 31 
ref, append. 


Descriptors: *Solute transport, *Mathematical 
peng *Path of pollutants, *Dissolution, Model 
studies, Fate of pollutants, studies, 
Mathematical equations, Boundary comida, 
Moving dissolution boundaries, Boundary process- 
es, Boundaries, Chemical reactions, Chemical pre- 
cipitation. 


A moving boundary problem which arises during 
transport with precipitation-dissolution reactions is 
solved by three different numerical methods. Two 
of these methods (one explicit and one implicit) are 
based on an integral formuiation of mass balance 
and lead to an approximation of a weak solution. 
These methods are compared to a front-tracking 
scheme. Although the two approaches are concep- 
tually different, the numerical solutions showed 
good t. As the ratio of dispersion to 
convection decreases, the methods based on the 
integral formulation become computationally more 
efficient. Specific reactions were modeled to exam- 
ine the dependence of the system on the physical 
and chemical Alth the water flow 
rate does not explicitly appear in the equation for 
the velocity of the moving boundary, the speed of 
the boundary depends more on the flux rate than 
the dispersion coefficient. The discontinuity in 
t of the solute concentration profile at 
increases with convection and with 
pa yp Remnmerelher Ringe o> oy The 
sented implicit method is extended to allow 
pation of the solutes in complexation reactions as 
well as the -dissolution reaction. This 
extension is ‘easily made and does not change the 
basic method. (Author’s abstract) 
W88-01689 





USING THE METHOD OF MOMENTS TO 
ANALYZE THREE-DIMENSIONAL DIFFU- 
SION-LIMITED SOLUTE TRANSPORT FROM 
Stanford Univ. CA. Dept. of Civil Engineering” 
iniv. t. oO 
M. N. Goltz, and P. V. —e 
Water Resources Research WRERAQ, Vol. 23, 
= 8, p hf gry pov 1987. Ls 4 tab, 37 
ref, spend. B Agreement CR 80885 


Descriptors: “Solute ha *Path of pollutants, 
*Model studies, *Mathematical models, Fate of 
: Diffusion, Dis- 


ution, "Spatial distr dettibenon, Temporal distribution, 
La place equation, Fourier analysis. 


The analysis and application of an ee model 
that incorporates solute diffusion within immobile 
regions into the three-dimensional advection/dis- 
— solute transport equation were formed. 
diffusion term of the model is formulated 
using either a first-order rate expression or an 
expression assuming Fickian diffusion into spheri- 
, cylindrical, or rectangular immobile regions. 
In order to assist in the analysis of solute 
behavior by means of the models, a modifi 
of Aris’ method of ich 
permits the calculation of the spatial and temporal 
moments of solute distributions simulated using 
three-dimensional diffusion models, without having 
to invert the Laplace- or Fourier-transformed solu- 
tions. By using this method, the moments of the 
diffusion models are compared with one another, 
with the moments of a model that assumes equilib- 
rium advective/dispersive transport, and with the 
moments of a model that assumes that a first-order 
rate law governs mass transfer 


also is used to assess the differences in the spatial 
and temporal moment behavior of each transport 
model under discussion. (Author’s abstract) 
W88-01690 


APPROXIMATE SEMIANALYTICAL SOLU- 
TION FOR TRACER INJECTION TESTS 


VOLUME OF TRACER AND CHASE FLUID, 


GeoTrans, Inc., Herndon, VA. 

V. Guvanasen, and V. M. Guvanasen. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1607-1619, August 1987. 12 fig, 25 ref. 


Descriptors: *Groundwater pollution, *Hazardous 
wastes, *Radioactive wastes, *Tracers, *Path of 
pollutants, *Confined aquifers, *Groundwater 
movement; Analytical solutions, Mathematical 
studies, Mathematical equations, Flow pattern, 
Solute transport, Dispersion, Tracking techniques. 


An approximate analytical solution desc: a 
movement of a conservative tracer of finite volume 
in a radially conv flow field is 


on solution is we age two phases: injection 
cod Seren During the injection yom an injec- 
tion of chase fluid immediately f the 


geometry of the tracer plume is determined by a 
icle-tracking technique. During the plume 
phase, the tracer plume is approximated by a series 
of con ulses. An approximate analytical 
solution for each pulse was derived through linear- 
ization of the transport equation. The approximate 
solution was verified by comparison with numeri- 
cal solutions. The distribution of tracer in space 
and time is obtained by summing the contributions 
from all the pulses. Four geometrical parameters 
pac the peso of the tracer plume imme- 
yjection are presented and discussed. 
The sulution tows that the of the initial 
tracer plume has an effect on the breakthrough 
curves. The volume of tracer and chase fluid must 
be taken into account in tracer test design and data 
analysis. Limitations of the proposed solution are 
also discussed. (Author’s abstract) 
W88-01692 


LABORATORY EVIDENCE OF THE SCALE 
EFFECT IN DISPERSION OF SOLUTES IN 
POROUS MEDIA, 

Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 

S. E. Silliman, and E. S. Simpson. 
Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1667-1673, Au; 1987. 8 fig, 1 tab, 17 
ref. U.S. Nuclear Re; ry Commission NRC- 
04-78-275. 


Descriptors: *Groundwater movement, *Ground- 
water | lution, *Solute transport, *Path of pollut- 
‘orous media, *Sand, Scale effect, Mathe- 


Field observations by other authors indicate that 
dispersivity is dependent on distance from source. 
a foc ahi dispersi 
itions to investigate the changes in di - 
vity caused by the presence of heterogeneities. The 
its were conducted in a 2.4 x 1.07 x 0.10 
m pa ng en ml with measurements of tracer concen- 
tration taken at various distances from the input. 
Results for various sand-packing arrangements 
were as follows: (1) Breakthrough curves for a 
uniform coarse sand showed a constant ivity 
of approximately 0.02 m. (2) Breakthrough curves 
for a three-layer arrangement of coarse- 
deviated from the 


late-time tails. (3) The fine-sand layer 
wa tnon suploeaé: bp Saal Ceeche of ab pect 


rt caliade 
geneous layer. (4) Small t blocks of fine sand were 
uniformly distributed through the entire coarse- 
— matrix. Results indicated a continuous in- 

in dispersivity with distance and a e in 
pre shape of the breakthrough curve at each of five 
measurement sections. These results are in general 
agreement with several recent theoretical develop- 
ments ing transport. (Author’s abstract) 
W88-01698 


G TURAL CHEMICALS IN GROUND 
WATER: SUGGESTIONS FOR THE ENVIRON- 
MENTAL PROTECTION AGENCY STRATEGY, 
Kansas State Univ., Manhattan. Inst. for Environ- 





mental Research. 


D. A. Shields. 
lournal of Environmental Sciences JEVSAG, Vol. 
30, No. 3, p 23-27, May/June 1987. 15 ref. 


Descriptors: *Groundwater pee pointes *Ground- 
water quality, tural chemicals, *Water 
quality pera | “pan of pollutants, *Environmen- 
tal Protection Agency, Fate of pollutants, Ground- 
water, Water quality, Pesticides, Nitrates, Regula- 
tions, Aldicarb. 


Groundwater, a hidden resource whose volume is 
over 50 times that of the nation’s surface water, 
was once thought to remain forever pure. People 
et ee ne ene on wee 
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or Environmen 
D. D. Vaishnav, and L. Babeu: 
Bulletin of Environmental Contamination and 
Toxicol BECTA6, Vol. 39, No. 2, p 237-244, 
August 1987. 1 fi dee 16 ref. USEPA Coopera- 
tive Agreement CR811603. 


Descriptors: *Fate of pollutants, {Path of pollut- 
‘Chemical degradation, *Biodegradation, 


Wisconsin Univ.-Superior. Center for Lake Superi- 
tal Studies. 


the late’ {9708 returning to the aquifer until - 
reg te Love Cael and Times peers 


te during the next 5-10 years. S 
the EPA considered in the form Po 
strategy are presented. Govatah totieus diag toatl 
be taken by the EPA include: Lacpnaeciocticanss 
pec og se very h 


LEVELS AND AGES OF SELENIUM AND 
METALS IN SEDIMENTARY CORES OF ISE ISE 
BAY AS DETERMINED BY 210-PB DATING 


TECHNI 

Nagoya City Environmental Pollution Research 
Inst. (Japan). 

K. Itoh, Ye AG wer and H. Tanaka. 


Bulletin of Environmental Contamination 
Toxicology BECTA6, Vol. 39, No. 2, p ery 


August 1987. 3 fig, 2 tab, 12 ref. 


Descriptors: *Path of pollutants, *Selenium, 
*Heavy metals, *Ise Bay, *Japan, Fate of pollut- 
ants, Sedimentary cores, Cores, Mercury, Zinc, 

» Lead, Chromium, Bottom sediments, 
River mouth. 


Input of selenium into Ise Bay, Japan, has occurred 
since industrial activity was established in Nagoya 
City. The metals present in sedimentary core sam- 
ples of known age were determined in an attempt 
to investigate the age of the pollution. The distri- 
bution of selenium, mercury, zinc, copper, lead and 
chromium in the bottom sediments showed the 
largest amounts of the metals in the river mouth 
with metal syne dec with increasing dis- 
tance of the sample location the river meth: 
The values increased again slightly at the center of 
the bay. The vertical profiles of the six metals in 
several core samples were shown and the sedimen- 
tation rates oo emg Trends in the pollution 
levels of the were explained with respect to 
the history of industrial operations in the area. 


(Wood-PTT) 
W88-01719 
COMPARISON 


OF OCCURRENCE AND 
RATES OF CHEMICAL BIODEGRADATION 
IN NATURAL WATERS, 


onous microorganisms 

pared in groundwater, Lester River water and 
Superior Harbor water. The physicochemical 
characteristics were detailed for the three water 
sources and the extent of chemical 

and duration of incubation were 

each type of water. 

found to 


iving either amendment alone. (Wood-PTT) 
W88-01722 


SEVENTH ANNUAL MADISON WASTE CON- 
Lr MUNICIPAL AND INDUSTRIAL 


Wisconsin Univ.-Madison. Dept. of Engineering 
and Applied Science. 

For og bibliographic entry see Field SE. 
W88-01725 


USE OF MULTI-LEVEL GAS DRIVEN SAM- 
PLERS AND CONVENTIONAL MONITORING 
WELLS FOR EVALUATION OF GROUND- 
WATER CONTAMINATION AT AN UNCON- 
TROLLED po a omg y | WASTE SITE, 

NUS Corp., Pittsburgh, PA. 

For primary bibliographic entry see Field 5E. 
W88-01726 


MIGRATION AND DEGRADATION PAT- 
TERNS OF VOLATILE ORGANIC COM- 
POUNDS, 


unicipal and Industrial Waste, September 11-12, 
1984. 1984. p 14-29, 1 fig, 5 tab, 17 ref. 


Descriptors: *Fate of Ss _ Leaching, . oy 
ganic compounds, *Degrada — ieee Rl 

of solletaate, Waste posal, Hazardous 

Organic solvents, orm 
Groundwater —? Geohydeology, Leachates, 
Biodegradation. 


Studies were conducted at solvent recovery facili- 
ties, solid/hazardous waste landfills and solvent 
contamination sites near an industrial facility to 
study distribution trends of degradation products 
of volatile organic compounds. It was concluded 
that, when degradation occurs, the parent solvent 
compounds are at highest concentrations near the 

source. With distance from the source, proportions 
of degradation products increase. Degradation 
products are a fequently found near a source 
containing high concentrations of other organic 

other organics may consist of 
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organic material from a landfill, other non-chlorin- 
ated solvents, or high organic content in the soil. 
These organic compounds appear to increase the 
rate of parent solvent degradation. More complete 
degradation may occur in the upper portion of the 
zone of saturation than with depth in the aquifer. 
The chlorinated compounds, due to their high 
specific gravity, will sink through the aquifer when 
in excess oof their solubility until they are adsorbed, 
dissolved, and/or reach an im: le layer. Dis- 
solved constituents move with the groundwater as 
— by the hydrogeology of an area. Standard 
is for measuring volatile organic 
pri pollutants by GC/MS do not distinguish 
een a highly toxic priority pollutant and a 
significantly less hazardous non-priority pollutant 
degradation product, which is the dominant degra- 
dation contaminant present at these sites. Sugges- 
tions for applying this data to the design — 
site investigation programs and r 
for presentation and analysis of data uate 
during solvent contamination studies are given. 
(See also W88-01725) (Geiger-PTT) 
W88-01727 


COMPARISON OF LABORATORY AND 
FIELD DETERMINED VALUES OF HYDRAU- 
LIC CONDUCTIVITY AT A WASTE DISPOSAL 


Illinois State Geological Survey, Urbana. 
For primary bibliographic entry see Field SE. 
'W88-01728 


—s OF PHOSPHOGYPSUM WASTE 


Steffen, Robertson and Kirsten, Inc., Vancouver 
(British Columbia). 

For primary bibliographic entry see Field 5E. 
W88-01733 


PERSISTENCE OF SYNTHETIC SOLVENT 
CONTAMINANTS IN A GLACIAL OUTWASH 
AQUIFER, WASHINGTON STATE, 
Environmental Protection Agency, Seattle, WA. 
Region X. 

F. Wolf, and I. Gorelik. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 116-131, 4 fig, 3 tab, 8 ref, append. 


Descriptors: *Groundwater pollution, *Organic 
solvents, *Water pollution treatment, *Sampling, 
*Kinetics, Aquifers, Path of pollutants, Mathemati- 
cal models, Adsorption, Desorption, Waste dispos- 
al, Fate of pollutants, Groundwater mo t, 
Pumping. 





A quantitative approach to investigating the effect 
of pumping on the removal of pollutants from 
contaminated groundwater systems is presented. 
This method was we to treat the concentration 
response data of 1,2 trans-dichloroethylehylene 
and tetrachloroethylene gathered during the De- 
cember 1983 pump iat. Well H-2 at the Lakewood 
site. The equations derived were used to obtain 
rough estimations for the process kinetics, the resi- 
dence time of these compounds in the aquifer, the 
mass of these pollutants in the aquifer, and the 
retardation factor of 1,2 trans-dichloroethylene. 
Wale Gs method srmettad sypeensp bos mei 
h in rr of pumping on 
the removal of lutants from groundwater, its 
accuracy pa largely on the number of sam- 
pling points; the more sampling points there are, 
the anger the. tiene interval and the greater the 
accuracy of the analysis. (See also W88-01725) 
(Geiger-PTT) 
W88-01734 


REMEDIAL ACTION ASSESSMENT FOR 


GeoTrans, Inc., Herndon, VA. 

J. W. Mercer, C. R. Faust, R. M. Cohen, P. F. 
Andersen, and P. S. Huyakorn. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 132-147, 7 fig, 6 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Descriptors: *Waste disposal, *Hazardous materi- 
als, *Fate of pollutants, *Mathematical models, 
*Simulation analysis, Design criteria, Groundwater 
movement, Flow profiles, Subsurface drains, Satu- 
rated flow, Monitoring, Chlorinated hydrocarbons. 


For hazardous waste sites, design criteria for hy- 
draulic controls must consider time frames of many 
years and monitoring systems that include only a 
few observations points. Because the design crite- 
ria for construction projects and remediation are so 
different, there is no assurance that hydraulic con- 
trols will work equally well for both applications. 
For hazardous waste sites, uncertainty in the effec- 
tiveness of hydraulic controls has led to the com- 
bined use of modeling and monitoring. This usage 
of modeling in assessing various remedial actions is 
demonstrated by presenting simulation results from 
four hazardous waste sites. Groundwater flow 
modeling is used to evaluate various combinations 
of drains, walls, and caps at the Lipari site in New 
Jersey. A variably-saturated flow model is applied 
to various combinations of a wall, cap, and drains 
considered for the Love Canal site in Niagara 
Falls, NY. A flow and transport model is applied 
to a purge well system to recover a chlorinated 
hydrocarbon spill in New England. Finally, an 
immiscible flow model is applied to the S-Area 
site, also in Niagara Falls, to evaluate the remedi- 
ation necessary to prevent the downward move- 
ment of dense nonaqueous liquid. In all four appli- 
cations emphasis is placed on the groundwater 
system response to the remedial action. The results 
of such simulations may be used in an iterative 
fashion to improve both remedial design and moni- 
toring. (See also W88-01725) (Author’s abstract) 
W88-01735 


PREVENTION AND CONTAINMENT OF HAZ- 
ARDOUS/TOXIC MATERIALS SPILLS IN DE- 
PARTMENT OF DEFENSE STORAGE AND 
HANDLING AREAS, 

Army howe A Hygiene Agency, Aberdeen 
Proving Ground, M 

For primary vathignesilé entry see Field SE. 
W88-01736 


TOXIC ORGANIC BEHAVIOR IN SLUDGE- 
AMENDED SOILS, 

New Mexico State Univ., Las Cruces. Dept. of 
Crop and Soil Sciences. 

B. C. Fairbanks, and G. A. O’Connor. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 161-165, 3 tab, 3 ref. DOE Contract 
No. DE-AC04-76ET 33626. 


Descriptors: *Sludge disposal, *Polychlorinated bi- 
phenyls, *Soil amendments, *Degradation, *Sorp- 
tion, Volatility, Industrial wastes, Organic com- 
pounds, Land disposal, Adsorption, Clays, Loam, 
Waste disposal. 


The sorption, degradation, and volatilization of 
two toxic organic chemicals, di(2- 
ethylhexyl)phthalate (DEHP) and polychlorinated 
biphenyls (PCBs), were examined in soils that were 
unamended, freshly amended, or preconditioned 
with gamma-irradiated sewage sludge. The con- 
centration of these chemicals may be increased in 
soils via the addition of sewage sludge. The data 
showed that the environmentally beneficial proc- 
esses of chemical sorption and degradation are 
increased by sludge. Sludge additions also de- 
creased volatilization, the primary means of PCB 
contamination of plants. In no case did sewage 
sludge addition increase the environmental hazard 
of these toxicants in soils. (See also W88-01725) 
(Author’s abstract) 

W88-01737 


LONG-TERM IMPACTS OF INDUSTRIAL 
WASTE CODISPOSAL IN LANDFILL SIMU- 
LATORS, 

SCS Engineers, Inc., Covington, KY. 

For primary bibliographic entry see Field SE. 
W88-01738 


HEAVY METALS IN DRILLING MUDS: SE- 
WUENTIAL EXTRACTABILITY AND 

OF A SOLIDIFICATION PR 

Texas A and M Univ., College Station. Dept. of 

Soil and Crop Sciences. 

M. A. Elrashidi, and L. R. Hossner. 

IN: Seventh Annual Madison Waste Conference 

Municipal and Industrial Waste, September 11-12, 

1984. 1984. p 188-198, 1 fig, 2 tab, 15 ref. 


Descriptors: *Heavy metals, *Drilling fluids, *So- 
lubilty, *Land , *Decontamination, Separa- 

tion techniques, ts, Silicates, Waste manage- 
ment, Chemical precipitation, Toxicity, Path of 
pollutants, Adsorption, Calcium carbonate. 


The solubility of heavy metals present in potential- 
ly toxic amounts in one oil base (diesel oil) a and two 
water base (sodium dichromate and potassium 
chloride) drilli i i 
nium acetate, 
sequential extraction to evalute the solubility of Cr, 
Zn, Pb, Fe, Mn, Cu, Ni, and Cd in the muds. A 
solidification process which involves treatment of 
the mud with cement and sodium silicate to reduce 
heavy metal solubility, led to measurable changes 
i hysical and chemical properties of the 
muds. changes were effective in decreasi 
the extractability of heavy metals such as Cr and 
Zn which were present in potentially toxic concen- 
trations. Increasses in both pH and reacting sur- 
faces from carbonates and uioxides of so- 
lidified forms of mud were believed to inhibit the 
solubility of heavy metals. Adsorption of metals on 
surfaces of carbonates and sesquioxides as well as 
coprecipitation of metal hydroxides with silica to 
insoluble metal silicates are possible. (See 


produce 
es W88-01725) (Author’s abstract) 
W88-01739 


FLY ASH DISPOSAL IN A _ LIMESTONE 
QUARRY: HYDROGEOCHEMICAL CONSID- 
ERATIONS, 

Detroit Edison Co., MI. 

For primary bibliographic entry see Field SE. 
W88-01740 


BENNETT’S QUARRY: A CASE STUDY OF AN 
IMMEDIATE REMOVAL OF PCB WASTES 
UNDER SUPERFUND, 

— (Roy F,), Inc., Northbrook, IL. SPER 


For primary bibliographic entry see Field 5E. 
W88-01741 


CONTAINMENT OF IRON SULFATE FROM 
ABANDONED PICKLE LIQUOR PONDS IN- 
VESTIGATION, FEASIBILITY STUDY DESIGN 
AND CONSTRUCTION, 

Donohue and Associates, Inc., Sheboygan, WI. 
ok rn bibliographic entry see Field SE. 


SOIL--AN UNCERTAIN MEDIUM FOR WASTE 
lino State s 

inois State Geological Survey Div., Cham; 
L. R. Follmer. — 
IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 296-311, 2 fig, 1 tab, 15 ref. 


Descriptors: *Landfills, *Waste disposal, *Leach- 
ing, *Hazardous materials, *Path of pollutants, 
*Land disposal, Soil horizons, Waste management, 
Infiltration, Leachates, Fate of pollutants, Waste 
dumps, Soil profiles, Soil types, Case studies, 
Weathering, Design criteria. 


The experience of the Illinois State geological 
Survey in the last seven years at a hazardous waste 
disposal site located at Wilsonville, Illinois, has 
brought a focus to the problems that stem from a 
poor understanding or a poorly communicated un- 
derstanding about soils as a suitable medium for 
waste disposal. In the design of the site, an engi- 
neering concept was employed to interpret that 
soils were suitable, based on standard engineering 
test borings, laboratory tests, and state-of-the-art 
design and regulations. However, contaminants 


have migrated at rates beyond expectations and the 
rates could not be rationalized with the engineer- 
ing type of soil boring descriptions. Little regard 
was given to the pedological features which con- 
trol many of hte natural properties of the Big ones 
units. The physical features of the soil 
(the complete zonation of the weathering profile) 
pi i 2 ora he age “My ong 8 
ter and pollutant migration. (See also W88- 
o1725) (Author’ 's abstract) 
W88-01746 


HAZARDOUS WASTE DISPOSAL IN CRYS- 
TALLINE ROCK, 

Minnesota Waste Management Board, Crystal. 

For primary bibliographic entry see Field 5E. 
W88-01747 


REGULATION OF UNDERGROUND CHEMI- 
CAL STORAGE TANKS IN THE SAN FRAN- 
CISCO BAY AREA, 

pcr myth. R Water Coaity Control Board, 
Oakland. San Francisco Bay Region. 

R. B. James, D. M. EiseiBery, and A. Oliveri. 

IN: Seventh Annual Madison Waste Conference 
ar ee and Industrial Waste, September 11-12, 
1984. 1984. p 325-334, 2 fig, 4 ref. 


Descriptors: *Groundwater pollution, *Hazardous 
materials, *Leaching, *Path of pollutants, *Decon- 
a “hiner solvents, Chlorinated ‘hydro- 
carbons, Storage tanks, Regulations, Monitoring, 
Fate of aapee. Cleanup. 


The report of a leak of trichloroethane (TCA), a 

solvent used in the microelectronics industry, from 
a major electronics company in San Jose, Califor- 
nia in the fall of 1981 has resulted in the discovery 
of ninety-six similar incidents in the San Francisco 
Bay Region. Results of a survey conducted by the 
Regional Water Quality Control Board showed 
that nine public and numerous private water 
supply wells have detectable levels of solvents and 
three public wells are no longer suitable for munic- 
ipal water supply. Studies are underway to deter- 
mine the extent of migration of contaminants from 
the underground facilities and pro; are being 
implementd to contain further migration and to 
clean up contaminants. The State of California in 
br adopted legislation to inventory underground 
rage tanks and to implement a program for 
pens: Ae of tanks storing hazardous materials in- 
cluding containment, monitoring and testing, clo- 
sure and leak reporting of tanks. In some instances 
local agencies have adopted ordinances to regulate 
the storage and handling of hazardous materials. 
Conclusions drawn from the experience of the 
Regional Board suggest that monitoring wells and 
borings are ane effective in identifying sites 
that have subsurface contamination. Significant 
effort and — will be required to remedy the 
results of releases which occurred prior to the 
existance of sufficient regulations on under, 
chemical storage. (See also W88-01725) ( 


W88-01748 


und 
iger- 


AVOIDING FAILURE OF LEACHATE COL- 
LECTION SYSTEMS AT HAZARDOUS WASTE 
LANDFILLS, 

Little (Arthur D.), Inc., sr MA. Hazard- 
ous Waste Management U; 

For pone bibliographic e sates see Field 5E. 
W88-017 


SANITARY LANDFILL LINERS - AN OVER- 
VIEW OF REGULATORY REQUIREMENTS 
AND ENGINEERING PRACTICES, 

Land and Lakes Co., Park Ridge, IL. 

For primary bibliographic entry see Field 5E. 
W88-01750 


DIFFUSIONAL TRANSPORT OF HAZARD- 
OUS WASTE LEACHATE ACROSS CLAY BAR- 


Michigan Univ., Ann Arbor. Dept. of Civil Engi- 
neering. 





D. H. Gray, and W. J. Weber Jr. 

IN: Seventh Annual ree ol Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 373-389, 10 fig, 1 tab, 21 ref. 


Descri; : *Path of pollutants, *Hazardous mate- 
ials, * *Clays, *Linings, *Solute trans- 
4 P bili 


eis Cee eee 
estimating solute sorption characteristics, 
times, and mass fluxes across clay 


movement across clay barriers under the combined 

influence of advective and diffusive mass transport 

are described. At low pore velocities characteristic 

of water oe through clayey 

«fansport is lar; diffusion con 

nary theoretical analyses indicate that corteln 

chemicals from hazardous waste can break 

through compacted clay liners or clay oa cut- 

Ss youn Ie meant a tepeiel oe cana tome 
ite of a negative or counter hydrau- 


ganic solute retardation (sorption) in com 

clay liners and clay slurry cut-off walls. (See also 
wee.o1725) (Author’s abstract) 

W88-0175 


DEVELOPMENT AND 

BATCH ADSORPTION 
01s tate Geological Survey Div., Petre 

w. ne Roy C. C. Ainsworth, R. A. Griffin ond T 

G. Krapac. 

IN: Seventh Annual Madison Waste Conference 

Municipal and Industrial Waste, September 11-12, 

1984. 1984. p 390-398, 6 fig, 2 tab, 15 ref. EPA 

Contract No. R-810245-01. 


*Li “Sil pe, “Pah of f voliong me 

inings, of pollu’ 

disposal, Desorption, Magnesium, Calcium, 
Phosp! Fan sen ae Fea pecs wom 

Design criteria, 


Loam, Ph 
ties, Waste management, clays, Solute thoeapaet 


A standardized batch adsorption procedure is in 
the developmental stage. then routine use and guide- 
lines for the interpretation of results is being scien- 
tifically documented. Many otesien wets fac- 
tors inch between so- 
lutes will amount of Cd 
adsorbed by one soil was found to be dependent on 
the soil:solution ratio used. This phenomenon was 
attributed to competitive interactions between Cd 
and desorbed Ca and Mg. Competitive interactions 
between Cd and Na and between As and P with 
different soil materials are also used as examples to 
demonstrate that this phenomenon can complicate 
the Lp per of a standardized batch procedure 
as well as int data. PiSee also 
W88-01725) (Auhorss ‘a5 

W88-01752 


APPLICATION OF 
PROCEDURES FOR 
FILL LINERS, 


EVALUATION OF THE PERFORMANCE OF 
= CLAY-LINED LANDFILLS IN WISCON- 
Wisconsin Dept. of Natural — Madison. 
Bureau of Solid Waste Managem: 


For primary bibliographic entry oe > Field SE. 
W88-01753 


DEMONSTRATION OF LANDFILL GAS EN- 
HANCEMENT TECHNIQUES 


IN LANDFILL 
SIMULATORS, 
SCS Engineers, Inc., Covington, KY. 


For primary bibliographic entry see Field SE. 
'W88-01755 


PREDICTING THE OCCURRENCE OF 
RADON-222 IN NORTH CAROLINA GROUND- 
WATER, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


North Carolina Univ. ue =. Dept. of 
Environmental Sciences and Engineering. 
D. P. Loomis, J. E. Watson, and D. J. Crawford- 


Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 217170/ 
AS. Price codes: ee ee 
fiche. North Carolina Water wre 5 or reny —- 
lo. , 


Institute, 
May 1967 1987, 52 521 hig, aby 34 ref. Contract No. 
3. Project No. USGS G1243-03. 


Descriptors: *Radon, *Radon-222, *Groundwater, 
*Well water, *North Carolina, Wells, ys a 
formations, Crystalline rocks, Granites, Gneisses, 

Water supply wells. 


The intent was to develop an understanding of 
some of the factors that affect the concentration of 


Water samples were Caring pi 


Stnanachutiatios (dechenges spesllie cape dap, 

c 

and pacer aire rea ough. 
tudy results concluded that there is a 


cides Regardless of the rock type/ 
ia region category, variability in subpopula- 
tions still is substantial. A fairly sur ee 
of this study is the relative insi f dis- 
charge, specific capacity, depth, and casing Tength 
of wells as predictors of 222Rn concentrations. 


MODELING GROUNDWATER FLOW BY 
MEANS OF A HYBRID TRAJECTORY IMAGE, 
BOUNDARY INTEGRAL EQUATION 
METHOD, 

Purdue Univ., Lafayette, IN. Dept. of Earth and 
A heric Sciences. 

For primary bibliographic entry see Field 2F. 
W88-01762 


SPATIAL DISTRIBUTION AND ANALYSIS OF 
GROUNDWATER NITRATE CONTAMINA- 
Cae IN KALAMAZOO COUNTY, MICHI- 
Michigan State Univ., East Lansing. Center for 
Remote Sensing. 

K. M. Kittleson, and R. L. Kruska. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 217212/ 
AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Michigan Institute of Water Research, E. 
Lansing. Technical Report No. G1232-04, March 
1987. 26 p, 8 fig, 5 tab, 17 ref, append. Contract 
= 14-08-0001-G1232. Project No. USGS G1232- 


Ss Paes 9 *Geographic information 


ition, Groundwater, Water 
quality, Well ania Wiaemnie County, Michigan, 
tabase management, Water pollution sources. 


A microcomputer-based groundwater management 
Ce ee ee 
quality and well log information to a 

information system (GIS) for Kalamazoo ey, 
Michigan. Database management software is uti- 
lied fo organize and selectively choowe data for 
conversion into the GIS. Surfacing software is 
utilized for point data interpolation with raster file 
outputs. Existing map information was digitized 
and converted to converted to raster files for inclu- 
sion in the Kalamazoo County database. Surfacing 
was applied to groundwater nitrate point data to 
illustrate the spatial distribution of the contaminant 
in groundwater throughout the county. Nitrate 
levels are above the drinking water standard for 
6.1% of the county (> 10.0 ppm nitrate-nitrogen), 
and between 5.0 and 10.0 ppm nitrate-nitrogen for 
16.7% of the county. Surfacing was also applied to 
well log information to produce raster data layers 
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Sources Of Pollution—Group 5B 


including depth to static water level and elevation 
of the static water level. (MI State U.) 
W88-01763 


HERBICIDE LEVELS IN RIVERS DRAINING 
TWO PRAIRIE AGRICULTURAL WATER- 
SHEDS (1984), 

tt of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 
D. C. G. Muir, and N. P. Grift. 
Journal of Environmental Science and Health (8) 
JPFCD2, Vol. 22, No. 3, p 259-284, June 1987. 4 
fig, 3 tab, 28 ref. 


runoft "Agi “Herbicides, *Runoff, *Agricultural 

tural watersheds, *Pollutant iden- 

urtle River, *Ochre River, Agricul- 

ture, "Water pollution sources, Canada, Prairies, 

MCPA, Monitoring, Diclofop-methyl,. Dicamba, 
Bromoxynl, 2,4-D triallate, Trifluralin. 


A monitoring survey was conducted during 1984 
on the Ochre and Turtle Rivers, which flow into 
Dauphin Lake in western Manitoba, Canada, to 
determine levels of the herbicides MCPA, diclo- 
fop-methyl, dicamba, bromoxynil, 2,4-D, triallate 
and trifluralin which were widely used in each 
watershed. Triallate concentrations exceeded 4 ng/ 
L in 50% and 10% of the 21 samples taken from 
each of the Turtle and Ochre River, respectively, 
during the period March to October 1984. Triflura- 
lin concentrations exceeded 3 ng/L in 14% and 
10% of the samples from the respective rivers. 
Maximum concentrations did not exceed 25 ng/L 
and were unrelated to changes in river flow. Bro- 
moxynil and diclofop were detected in the Turtle 
River, at concentrations of 113 and 476 ng/L 
respectively, following a major high water event in 
late June, but were undetectable ( < 2 and 12 ng/ 
L, respectively) at other sampling times. Dicamba 
and 2,4-D were detectable throughout most of the 
sampling period in both rivers at low levels ( < 
100 ng/L). High levels of dicamba and 2,4-D (5476 
and 2568 ng/L, respectively) were found in Turtle 
River water prior to the high water event possibly 
caused by the ers of ditches or rights-of-way 
near the river. harges (g/year) of all 7 herbi- 
cides monitored represented less than 0.1% of the 
amounts estimated to be used in each watershed. 
Unit loadings (mg/ha/yr) of 2,4-D and dicamba 
were similar to those reported for Southern Ontar- 
io streams in the mid-1970’s. The results indicate 
that herbicide contamination of Manitoba streams 
draining agricultural areas is generally low except 
when major runoff occurs during the application 
period in May and June. (Author’s abstract) 
W88-01800 


OCCURRENCE OF PRECURSORS AND N- 
ALKYL-N-NITROSO COMPOUNDS, 

National Swedish Environment Protection Board, 
Solna. 

For primary bibliographic entry see Field SC. 
W88-01821 


2,2-DIBROMO-3-NITRILOPROPRIONAMIDE 
(DBNPA) CHEMICAL DEGRADATION IN 
NATURAL WATERS: EXPERIMENTAL EVAL- 
UATION AND MODELING OF COMPETITIVE 
PATHWAYS, 

Dow Chemical U.S.A., Midland, MI. Health and 
Environmental Sciences. 

F. A. Blanchard, S. J. Gonsior, and D. L. Hopkins. 
Water Research WATRAG, Vol. 21, No. 7, p 801- 
807, July 1987. 3 fig, 2 tab, 9 ref. 


Descriptors: *Chemical reactions, *2,2-Dibromo-3- 
pig agers or-wre *Model studies, *Degrada- 

fate of pollutants, Organic carbon, Toxicity, 
Path Mad pollutants, Chemical wastes, Computer 
mode! 


An important environmental feature of 2,2-di- 
bromo-3-nitrilopropionamide (DBNPA), the active 
ingredient in Dow’s Antimicrobials 7287 and 8536 
is that the compound rapidly degrades in dilute 
aqueous solutions. High pgs soca liquid chro- 
ew analyses of ppm-concentrations of 

'A and its degradation products in laborato- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


ry tests of several natural water samples were used 
to follow the reactions involved. A hydrolysis 
pathway leads to dibromoacetonitrile (DBAN) and 
other products. The presence of — material 
in the water leads to to degradation by a second 
PMBNPA\ in which monobromonitr 

BNPA) and several other degradation products 
are formed. From the data, a computer simulation 
model of the reactions has been dev: using 
DACSL (Dow Advanced Continuous Simulation 
Language). The model describes pores rela- 
tionships of DBNPA dosage and the natural 
pacer yan barn grep yy cet ad 

tal organic carbon (TOC), in the 

pathwaye of DBNPA. The model helps Seacpest 

be wha y~-- of the rapidly c com- 


wed ror roduced during these ns. 
ulations of the DBNPA ti treatment of cooli 





degradation 
way which produced the less 
BNPA rather than DBAN). (Au- 


USE OF A VACUUM FILTRATION TECH- 
NIQUE TO STUDY LEACHING OF INDIGE- 
NOUS VIRUSES FROM RAW WASTEWATER 


E, 
Health Effects Research Lab., Cincinnati, OH. 
S J. Hurst, and D. A. Brashear. 

ater Research WATRAG, Vol. 21, No. 7, p 809- 
B12 ely 1907, 1 fig, 3 tab, 16 ref. 


tion, *Virmes, *Path of Pollutants, *Vacuum filtra- 
Seal eat pe Mg ore, 5 ante dispos- 
ai, Microbio 


water, were wa Caaiene tne ay mknd etiam: 
late leaching of indigenous enteric viruses from 


the three test fluids were removed 
pen rg re nee te eye 


The highest calculated efficiency 
virus leaching was 2.8 + or - 1.4% obtained with 
the beef extract solution. This indicated leaching to 
via prcent  sevape sudge wl rea 


ratio of indigenous vi 
a liquor, for any particular sample, i 
i dependent upon the of the slud 
original percentage solids content. T - 
developed leaching technique and statistical 
equation provide a simple way to compare the 
ive amounts of leachable viruses Leora in 
samples of raw wastewater sludge. (Author’s ab- 


stract) 
W88-01841 


OIL CONTAMINATION OF RAPTORS MI- 
GRATING ALONG THE RED 


SEA, 
For primary bibliographic entry see Field 5C. 
Wss01857 


OF THE MASS ACCOMMO- 
DATION COEFFICIENT OF SO2 (G) ON 
WATER DROPLETS, 
Boston Coll., Chestnut Hill, MA. Dept. of Chemis- 


try. 
J. A. Gardner, L. R. Watson, Y. G. Adewuyi, and 


P. Davidovits. 

Journal of Geophysical Research (D) JGRDE3, 
Vol. 92, No. 9, p 10887-10895, ber 20, 1987. 
3 fig, 3 tab, 25 ref. ‘h Council 
Contract No. CAPA-21-80(2084), EPRI Contract 
No. RP 2023-8, NSF Grant No. ATM-8400748, 
and EPA Contract No. CR 812296-01-0. 
Descriptors: 
‘Chemical 


*Mass accomodation efficient, 

*Path of pollutants, *Acid 
rain, *Sulfate, Sulfur dioxide, Clouds, Fog, Hy- 
drok lysis, Chemical analysis. 


Heterogeneous reaction pathways involving water 
droplets in clouds and fogs are important mecha- 


nisms for the transfc i 

pheric trace gases. One of the fundamental 

eters which determines the transfer rate of gases 

into aqueous droplets is the mass accomodation or 

‘sticking’ coefficient for gas molecules on the drop- 

let faces. A laboratory method for directly de- 
ining mass accomodation coefficients 


droplet 
with a low-pres- 


ake of the trace by 
low rector. The y measuring changes in 
goo stan tclamoneliinn, Sing tunic diate ote 
absorption, as the droplet stream is turned on and 
off. Results for SO2 give a value of gamma = (5.4 
+ or - 0.6) times 10 to the -2nd at room tem) 
ture (295 K). 
gamma is 


accommodation 
nappene Sy Sonat ie 
to the droplets and b 


pera: 
However, this observed value of 
ly a lower limit to the true mass 
coefficient because of limitations 

phase diffusion of SO2 
the rate of hydrolysis of 

. This measurement indi- 


transport into clean aqueous cloud 
ST ee ee 
under normal 


W88-01859 


INTERACTIONS OF PHTHALATE ESTERS 
rae SUSPENDED PARTICULATE MATERI- 
IN FRESH AND MARINE WATERS, 
tiverpoo Univ. (England). Dept. of Oceanogra- 


EA, ALOmran, and M R. Preston. 
Environmental Pollution EPEBD7, Vol. 46, No. 3, 
p 177-186, 1987. 4 fig, 2 tab, 11 ref. 


: *Path of pollutants, *Phthalate esters, 
*Particulate matter, ine environment, Adso 
tion, Salts, Particle size, Chemical analysis, Lipi 
The behavior of six phthalate esters in the presence 
of particulate material suspended in fresh 


most closely correlated with their lipid content. 
(Author’s abstract) 
'W88-01862 


BIOCONCENTRATION AND 

OF DDT, FENITROTHION AND CHLORPYRI- 
FOS BY THE BLUE-GREEN ALGAE ANA- 
BAENA SP. AND AULOSIRA FERTILISSIMA, 
Sri Venkateswara Univ., Tirupati (India). Dept. of 


Zoology. 

S. Lal, R. Lal, and D. M. Saxena. 

Environmental Pollution EPEBD7, Vol. 46, No. 3, 
p 187-196, 1987. 8 tab, 24 ref. 


——— rs: *Fate of pollutants, *Bioconcentra- 
DT, *Feni *Path of pollutants, 
*Chlorpyrifcs, *Algae, Aulosira fertilissima, Bioac- 
cumulation, Insecticides, Organic pesticides. 


Anime. ss and Aulosira fertilissima showed a 

ity to accumulate DDT, fenitrothion 
and and chlorpyrifos Although the maximum accumu- 
lation of DDT was almost the same in both orga- 
nisms, there were significant differences in their 
abilities to accumulate fenitrothion and chlorpvri- 
fos. Patterns of uptake of DDT under different 
treatments were also similar in both Anabaena and 
Aulosira, but there were it differences in 
the patterns of accumulation of fenitrothion be- 
tween these two organisms. In Aulosira the maxi- 
mum accumulation of fenitrothion was observed 
on the second day, whereas, in Anabaena, maxi- 
mum accumulation was noticed on the first day. A 
completely different pattern of accumulation of 
chlorpyrifos was observed in Aulosira, which con- 
tinued to accumulate chlorpyrifos throughout the 
ee ee Bioconcentration of DDT in 
Anabaena popes from 3 to 1568 ppm 
(micrograms/gm) and 6 to 1429 ppm, respectively. 


Bioconcentration of fenitrothion and chlorpyrifos 
eae tetatede tcAmoms 3467 and 7 to 
respectively bioconcen- 
seusical varied teen 100 to 6651 pass cae 2 802071, 
for fenitrothion and chlorpyrifos, i. ee 
y. Anabaena and Aulosira metabolized DDT 
BDD and DDE. Amounts of these DDT rir Pha 
lites detected in the organisms were pene 
the concentration of treatment. DDD was the 
major, and DDE the minor, metabolite. These 
organisms were not able to metabolize the organo- 
phosphorus insecticides, fenitrothion and chlorpyr- 
ifos. (Author’s abstract) 
W88-01863 


MEASUREMENT OF FLUORESCENCE 
DECAY OF CRUDE OIL: A POTENTIAL 
TECHNIQUE TO IDENTIFY OIL SLICKS, 
Kuwait Univ., Safat. Dept. of Physics. 

M. E. Abu-Zeid, K. S. Bhatia, M. A. Marafi, Y. Y. 
Makdisi, and M. F. Amer. 

Environmental Pollution EPEBD7, Vol. 46, No. 3, 
p 197-207, 1987. 7 fig, 2 tab, 11 ref. Kuwait Envi- 
ronment Research Council Grant No. EPC004. 


Descriptors: *Fate of pollutants, *Oil pollution, 
*Fluorescence y, *Oil characterization, 
tons, Lasers, Chemical analysis, Physicochemical 
properties, Oil spills. 


= > photon counting technique has been 
to measure the decay time for several Kuwaiti 
a and refined oils. Fluorescent c 


grap! 
Rnoreaceat deta for the crade oll samples are com- 
pared with the decay time results to evaluate the 
i the identification 
of oil slicks in the marine environment. Response 
of the oil film thickness to various excitation wave- 
lengths io Nee an 8 reed ene 
iga' These experiments 
geen om identification is best 
mbining the —a spectra 
ystematic research 


oil slicks i is me pa by remote monitoring of the 
oil film’s thickness, more than one excitation 
wavelength. (Lantz- 

W88-01864 


DEVELOPMENT OF A MATHEMATICAL EU- 
TROPHICATION MODEL OF THE LAGOON 
OF VENICE, 


Venice Univ. Maly). Dept. of Spectroscopy, Elec- 
trochemistry and Physical Chemistry. 
S ae E M. Lalatta, L. Meregalli, and G. 


Beologi Modelling ECMODT, Vol. 37, Nos. 1/ 
2, p 1-20, June 1987. 7 fig, 35 ref. 


Descriptors: *Mathematical models, *Water pollu- 
tion effects, —— *Path of pollutants, *Eu- 
eeophicetion *Venice, Advection, Diffusion, 
Mixing, Tidal effects, Nutrients, Phytoplankton, 
Zooplankton, Ammonia, Nitrates, Phosphates, Dis- 
solved oxygen, Organic compounds, Temperature. 


Integrated research on pollution and eutrophica- 
tion problems in the central part of the lagoon of 
Venice is reported, a with a three-dimen- 
sional diffusion 


researc! 

the ‘objective of studying the temporal evolution 
and steady-state condition of the i ogg of pol- 
lutants and nutrients in the The three- 
dimensional model is applied to simniate dispersion 
of eight representative variables: phytoplankton, 
zooplankton, NH4(+), NOx(-), PO3(3- 3G, dissolved 
oxygen, degradable organic —— and tem- 
perature. Computer outputs, displaying the spatial 
distribution of the considered variables under pe- 
culiar hypereutrophic conditions are presented. 
Additional detailed notes are introduced concern- 





ing the more relevant steps of the global study. 
tethers abstract) 
W88-01873 


TWO-DIMENSIONAL DIFFUSION MODEL OF 

THE VENICE LAGOON AND RELATIVE 

Venice Univ. (Italy). Dept. of Spectroscopy, El 

— niv of 'y, Elec- 
Ay Chemistry. 


ysical 
© Dejak I ML Lalatta, E. Messina, and G. 
Pecenik. 


Ecological Modelling ECMODT, Vol. 37, Nos. 1/ 
2, p 21-45, June 1987. 7 fig, 30 ref, append. 


: *Mathematical models, *Venice, *La- 
*Path of pollutants, Fate of pollutants, Dif- 
Boundary conditions, Computer programs. 





Modelling ECMODT, Vol. 37, Nos. 1/ 
2, erst, June 1987. 5 fig, 13 ref. 


: *Path of pollutants, *Model studies, 
‘Venice, Mathematical models, Mixing, 

Tidal effects, Advection, Diffusion. 
model of 


discussed, as well as transportivity. Although oper. 

ative, the model requires a ry computation 

time to achieve the steady state; future refinements 

and modifications leading to improvement are sug- 
er eal abstract) 


BY INTRO- 
AL VELOCITIES IN A 
MODEL OF THE VENICE 


LA 

Venice Univ. aly). Dept. of Spectroscopy, Elec- 
troc! 

C. Dejak, I. ML Laleke E. Mensina cad G. 
Pecenik. 


Ecological Modelling ECMODT, "he 37, Nos. 1/ 
2, p 59-79, June 1987. 11 fig, 19 ref. 


Descriptors: *Tidal effects, *Path of 


liutants, 
*Model studies, *Lagoon, *Venice, Ti 


currents, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Mathematical models, Diffusion, Mathematical 
studies, Eddy diffusion. 


Data on the velocities of tidal currents to be used 
as input for an advection-diffusion model of the 
central part of the Venice Lagoon were obtained 
coniuant = lation by means of a pre-existing 
hydrod model. Problems discussed include 
—— procedure and choice of points to 

vectors for the integration for- 
Saas ‘donor cell, cen ook tonal cleanin of 
mization of both | and mutual orientation of 


W88-01876 


TIDAL THREE-DIMENSIONAL DIFFUSION 
IN A MODEL OF THE LAGOON OF VENICE 
RELIABILITY CONDITIONS FOR ITS 


Cc. C Deak LM. Lalatta, M. Molin, and G. Pecenik. 
Ecological Mi ECMODT, Vol. 37, Nos. 1/ 
2, p 81-101, June 1987. 10 fig, 20 ref. 


: gg rath of ee. *Model studies, 
‘Venice, Numerical analy- 
models, Eddy diffusion. 


ies, the scheme was applied also for diffu- 
ii The diffusi 


sion along all i diffusion 
constant 


biochemical and eco! 
Rrospected (Author’s abstract) 


BACTERIAL SURVEY OF WELL WATER - 
TRAN, 


Tehran Univ. (Iran). School of Pharmacy. 
= iy bibliographic entry see Field 7B. 


FROM HOES TO HERBICIDES: AGRICUL- 
TURE AND GROUNDWATER QUALITY, 
Iowa State Geological Survey, lowa City. 


G. R. Hallber, 
Journal of Sol ater Conservation JSWCA3, 


and W 
Vol. 41, No. 6, p 357-366, November-December, 
1986. 86 ref. 

Descriptors: *Water pollution — _*Herbi- 
cides, *G I 


gricultural 
runoff, Pesticides, Ni 





trates, Fertilizess” Public 
health, Groundwater quality, Drinking water, 
Nonpoint pollution sources. 


Sources Of Pollution—Group 5B 


Agriculture’s impacts on groundwater quality have 
become an important environmental issue. Count- 
less newspaper and magazine headlines, congres- 
sional hearings, a myriad of technical and policy 
meetings, and various industry and government 
agency activities all attest to this fact. More than 
half of the = in the United States use ground- 
water for di g water. In grain-belt states the 
yo is far greater. These problems affect the 

arm family first and foremost. In the grain belt, 
nearly all rural residents drink groundwater - un- 
treated and unmonitored. Groundwater problems 
are bringing agricultural nonpoint source pollution 
and pei on hacer problems ‘home to roost’ on the 
farm. The role of agriculture and fertilizer nitrogen 
in the leaching of nitrate to groundwater has been 
debated for some time. Numerous studies on vari- 
ous. scales, from controlled plot studies to basin- 
wide inventories, have shown that nitrate concen- 
trations in groundwater (shallow, freshwater 
aquifers) can be. related directly to agricultural 
land use. Many of these studies show a range from 
a threefold to a sixtyfold increase in nitrate concen- 
trations in groundwater between forested-pasture- 
grassland areas (generally < 2 million gm/L ni- 
trate-nitrogen) and nearby, intensively cultivated 
and fertilized areas (commonly > 5 mg/L, ran; pos 
to more than 100 mg/L nitrate-nitrogen). 
studies show a direct relationship between nitrate 
leaching to groundwater and nitrogen fertilization 
rates and/or fertilization history. Nitrogen losses in 
economic 


attempt to understand difficulties —~, ground- 
water pollution and agricultural runoff. (Lantz- 


PTT) 
W88-01882 


SURVIVAL OF FATHER 
Michigan Univ., Ann Arbor. School of Public 
Health 


R.A. Deininger. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 7, p 78-83, July 1987. 6 
fig, 2 tab, 3 ref. 


Descriptors: *Rhine River, *Basel, *Switzerland, 
*Path of pollutants, *Water quality, *Industrial 
wastes, Fate of pollutants, Germany, Ecological 
effects, Fish, Aquatic environment, Water pollu- 
tion control. 


A fire at a chemical manufacturing plant near 
Basel, Switzerland, in November 1986 released 
tons of toxic material into the vital Rhine River, 
killing hundreds of thousands of fish and affecting 
other aquatic life. Although the response to the 
accident was not immediate, Europeans were well 
prepared. The plume of contamination was system- 
atically monitored as it descended past Germany 
and France to the Netherlands. Drinking water 
utilities were prepared to shut down intakes, if 
necessary, because the Rhine water is pretreated 
and allowed to settle for days in wells before final 
treatment and distribution. Actual damage from 
the spill was thus limited, and the river recovered 
within a week of the accident. Water utilities in the 
United States are advised to take comparable pre- 
cautions if supplies from similar industrialized a 
basins are used. (Author’s abstract) 

W88-01891 


DEVELOPING MODELS FOR PREDICTING 
TRIHALOMETHANE FORMATION POTEN- 
TIAL AND KINETI 


Arizona Univ., Tucson. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5F. 
W88-01893 


DEAD ENDS, RED WATER, AND SCRAP 
PILES, 

For primary bibliographic entry see Field 5F. 
W88-01896 


PASSAGE OF WASTE DISCHARGES 
THROUGH BLOCKS WITH VERTICAL UNITS, 
Y. S. Vasil’ev, A. K. Minigulov, and L. S. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Samorukov. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 12, p 678-680, June 1987. 3 fig, 5 ref. Translat- 
ed from Gidrotekhnische Stroitel’stro, No. 12, De- 
cember 1986. 


Descriptors: *Path of pollutants, *Waste disposal, 

Water pollution sources, Hydroelectric plants, 

— studies, Hydraulic head, Turbines, 
tes. 


In a low-head h ic station, the need arises 
for the release of waste discharges through the 
waterways ¢ sie blocks. Such waste =. 
charges are fo promoting preservation of the 
a structures of the hyetostation: Problems 
of using the powerhouse of a low-head hydrosta- 
tion for partial of flood wastewaters of low 
— ty wee stig with the main purpose to 
the possibility of waste discharges of 
water poy «Led turbine blocks during construction 
of a ag eager or during its temporary 
until the hydrostation was brought to 
ofthe capacity and nominal operating conditions 
turbine equipment. The e of waste 
a.  awiys fred a turbine- 


(inte Guisndded ts oe scotplabiredooarin Ge 
operating period of a hydrostation when 
the unit. In this case study, the maximum discharge 


runner’ 
Sad nee Cdaduretons 0 ie tao Gates The 
maximum discharge capacity in the case of a unit 
assembled blade system is also obtained for al — 
sub max. However, passage of the waste disc’ 
while preserving —aid fae 
close to the nominal is possible only for small 
heads H = 0.35-0.54. The presence in the water- 
way of an additional resistance in the form of gates 
in the outlet diffuser of the draft tube, makes it 
ak en es aha 0d 
max, with a wide range of acting on the 
= (0.35-1.3)H sub d while preserv- 
i speed of the unit close to the 
nominal N sub t = (0.9-1.1)n sub n. An additional 
check of the indicated variants, with an investiga- 
tion of the strength of individual elements and 
——— of the turbine block for particular 
tions of the hydropower Bh ego is necessary 
a per wane yom am 
ing waste ‘ges uy; werhouse part 
< ee (ete PET) 


ESTIMATES OF ACIDIFICATION OF LAKES 
IN THE MT. ZIRKEL WILDERNESS AREA, 
COLORADO, 


Survey, Lakewood. 


‘ood, CO. 
For ord bibliographic entry see Field 5A. 
W88-01915 


CONVECTIVE TRANSPORT WITHIN STABLE 
RIVER SED 


Louisiana State Univ., Baton Rouge. Dept. of 
niv., e. oO 
Chemical saan 


Eapecieng, 
For primary bibliographic entry see Field 2J. 
W88-01916 


CRITICAL CHEMICAL REACTION RATES 
FOR MULTICOMPONENT GROUNDWATER 
CONTAMINATION MODELS, 

pw 4 Univ., OH. Dept. of Civil Engineering. 
Water Resources Research WRERAQ, Vol. 23, 
No. 9, p 1775-1784, September 1987. 12 fig, 3 tab, 
17 ref. USDOE Contract DE-AC02-79EV 10253. 


Descriptors: *Path of pollutants, *Fate of pollut- 

ants, *Mathemati models, *Model studies, 

*Groundwater pollution, 

reaction rates, Multicomponent systems, 

Prediction, Mathematical equations, Chemical 
equilibrium. 


A method for determining the validity of the Local 
Equilibrium Assumption (LEA) for multicompon- 
ent contamination models is presented. The LEA 


may be justified only when interaction rate coeffi- 
cients are large enough to force solutions of kinetic 
models to be indisti 
equilibrium counterparts. 
not sufficiently large, LEA models can yield large 
prediction errors. A pulse error method is present- 
ed that offers more easily interpreted and less 
functionally complex measures of error than 
existing procedures. Pulse error measures are also 
well conttitioned for the questions most often asked 
of groundwater contamination models (arrival 
times and arrival concentrations at strategic down- 
stream points). Nondimensional results for 1:1 ion 
exchange are presented to illustrate how 
error analysis may be used to establish critical 
Damkohler number constraints for classes of inter- 
action mechanisms. For the example problem dis- 
cussed, the Damkohler number constraint (Da sub 
r > 100) appears to be more stringent than previ- 
ously reported. (Author’s abstract) 
W88-01918 


EXPERIMENTAL STUDY OF SOLUTE TRANS- 
PORT IN A STONY FIELD SOIL, 

Eid; ische Technische Hochschule, Zurich 
(Switzerland). 

— M. T. Genuchten, H. Fluhler, and P. 


Water Resources Research WRERAQ, Vol. 23, 
No. 9, p 1785-1794, September 1987. of tab, 23 


Descriptors: *Solute 


*Path of — 
*Fate A. 
soils, M 


llutants, *Soil contamination, * 
studies, Solutes, Pollutants, Tenet 
Solute distribution, Groundwater movement, Soil 
water. 


rt of two conservative tracers, bromide 
and chloride, was studied in a stony field soil under 
natural soil, vegetative, and climatic conditions. 
Stan —? were applied evenly over the 
Stag m plot area in April 1982 (bromide) and 
982 (chloride). vx 15-m-long, 3-m-deep 
—— the plot area was extensively sam- 
pti May 18, 1983, a 400 days after the 
ys after the chloride was ap- 
plied. Tracer poh eine were obtained from 
842 eaten taken at 61 locations along the tran- 
sect. Two-dimensional contour plots of the data 
showed a relatively uniform pre onary fhe he in ad 
vertical direction, as well as a significant horizo: 
tal redistribution em ge study period. The dats 
were analyzed wc E) hoe we I pp ped 
persion equation a sto- 
aon Of Gp pose woes saunG tot ho dagen 
tions of pore water v 
coefficient across the field. Both models successful- 
ly described momentary field-averaged concentra- 
tion distributions but failed to ict observed 
concentration data in October 1984 when another, 
less intensive sampling was carried out. Pore water 
velocities could be estimated reasonably well with 
as few as five vertical sampling lines, whereas 
coefficien 


numerous additional samplings. A field scale dis- 
persivity of about 8 cm was obtained for the CDE 
model. Between 75 and 130% of the applied trac- 
ers were recovered in 1982. The effects of sam- 
pling size (0.3 versus 3 kilograms dry soil weight) 
were found to be relatively small. (Author’s ab- 


stract) 
W88-01919 


EPIDEMIOLOGICAL SURVEY OF A MAJOR 
oon OF NOSOCOMIAL LEGIONEL- 
Institut National de la Sante et de la Recherche 
Medicale, Paris (France). 

For primary bibliographic entry see Field 5C. 
W88-01920 


CHLORINATED HYDROCARBONS IN BIO- 
LOGICAL SEWAGE PURIFICATION - FATE 
AND DIFFICULTIES IN BALANCING, 
Technische Hochschule Aachen (Germany, F.R.). 
Inst. fuer Siedlungswasserwirtschaft. 

For primary bibliographic entry see Field’ 5D. 
W88-01937 


FATE OF TOXIC ORGANIC COMPOUNDS IN 
ACTIVATED SLUDGE AND INTEGRATED 
PAC SYSTEMS, 

Michigan Univ., Ann Arbor. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 5D. 
W88-01941 


SIGNIFICANCE OF SEGREGATION OF BIO- 
MASS IN BIOFILMS, 

Abrmmesinigns ant Covsnectons Det 

aesserschultz, 

bendorf (Switzerland). 

W. Gujer. 

Water caeliece and Technology WSTED4, Vol. 
19, No. 3/4, p 495-503, 1987. 7 fig, 1 tab, 7 ref. 


Descriptors: *Biomass, *Biofilms, *Biological 
water treatment, *Wastewater treatment, en 
transport, *Model studies, Biomass 
Mathematical models, rer rR 


rt within fixed biomass is usually 

assumed to due to molecular diffusion and it 
sepaien tn sedate concentration gradients even on a 
microscopic scale. This is in contrast to most sus- 
pended growth systems where transport on a mi- 
croscopic scale is usually orders of magnitude 
faster than conversion, and therefore such solute 
gradients do not develop. In modelling biofilms the 
most frequent approach is: (1) to consider micro- 


its in one dimension only to describe 

ior, and (2) to use macroscopic gradi- 

ents along a reactor coordinate to describe system 
performance. This approach assumes that micro- 
scopic solute concentration gradients are negligible 
So to the depth coordinate within a 

» the effect of se 

different species of 
organisms) on bio! 
with, the 


(e.g. micro- 
performance is discussed 
aid of analytical and numerical model 
predictions. Based on two case studies, it appears 
that segregation is an important aspect of biofilm 
behavior and cannot a priori be neglected as is 
frequently the case in bi modeling. In order to 
improve the reliability of deterministic biofilm 
er ee ee ae 

f segregation in biofilms. (Wood- 


W88-01943 


REDUCTION OF MICROBIAL INDICATORS 
AND VIRUSES IN A CYPRESS STRAND, 
Florida Univ., —— Dept. of Environmental 


Engineering Scien 

P.R. eae R. Farrah, and G. Bitton. 
Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 539-546, 1987. 2 fig, 4 tab, 18 ref. 
EPA Grant R809402. 


Descriptors: *Microbial indicators, *Fate of pollut- 
ants, *Path of pollutants, *Wastewater 
*Cypress strands, 


| arr ag Viruses, Gentodnmn 
Wetlands, Sediments, Pollutants, Coli- 
ond Municipal wastewater. 


The fate of bacterial indicators, bacteriophages and 
enteroviruses was studied in a forested cypress 
strand treated with primary effluent from the town 
of Waldo, Florida. imental corridors (40m x 
10m) were installed in a strand and were treated 
with pumped primary effluent. Bacterial indicators 
(total and fecal coliforms, fecal streptococci), bac- 
and enteroviruses, were removed fol- 
lowin travel of sewage through the corri- 
dors. results indicated that fecal 
accumulate in the sediments. The level of 
indicators, phages and enteroviruses were moni- 
tored in another strand that had been receiving 
sewage for 50 years. Microbial numbers were de- 
termined at stations situated at increasing distances 
from the sewage outfall (up to 230m). It was 
observed that the bacterial indicators were reduced 
approximately by 3 log base 10 units at the 230m- 
station. Fecal streptococci were shown to accumu- 
late in the sediments. The reduction in the number 
of phages was less and was approximately one log 
base 10 unit. Enteroviruses and Salmonella spp. 





were detected in the cypress strand water. They 
were often undetectable in the sediments. The re- 
sults demonstrate the potential use of wetlands for 
low-energy treatment of sewage effluents. (Au- 
thor’s abstract) 

W88-01947 


SURVIVAL OF INDICATOR ORGANISMS IN 
A DETENTION POND RECEIVING COM- 
BINED SEWER cia Sem 


Univ., eningen (Netherlands). 
t. of Water Patiution 


phages. Most values were in the 
range of 0.7 - 1.0 per day (e-basis). Sedimentation 
was of limited importance except for a short peri 
following the overflow event. Dilution contributed 
in a reduction of 0.3 - 0.4 per day and die-off rates 
were about 0.3 - 0.6 per day; rates for phages could 
be as low as 0.2 per day. Survival of the bacteria in 
the sediment was much better than in the water; 
net loss rates were about 0.1 per day resulting in a 
more or less continuous contamination of the sedi- 
ment with pathogenic bacteria as represented by 
indicator organisms. (Author’s abstract) 
'W88-01948 


METHODS OF LIMITING POLLUTANT 


Institut Gidrodinamiki, Novosibirsk (USSR). 
For primary bibliographic entry see Field 5G. 
W88-01966 


LIGNIN GEOCHEMISTRY OF SEDIMENTS 

FROM THE NARRAGANSETT BAY ESTUARY, 

Battelle New England Marine Research Lab., 
Duxbury, MA. 

For primary bibliographic entry see Field 2L. 

W88-01970 


EMISSION AND. IMMISSION OF ore 


RUHR (EMIS- 
SION UND IMMISSION VON AOX IM RUH- 
REINZUGSGEB 


ET), 
R. Klopp, and K. H. Kornatzki. 
Zeitschrift fur Wasser-und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 5, p 160-167, October 
1987. 10 fig, 1 tab, 25 ref. 


Descriptors: *Water pollution sources, *Organic 
compounds, — River, * organic 
com; cong -w sa wastewater, 
Chemical analysis, Cellulose. 


y measuring immission and emission of organic 
halogens (AOX), the origin and locations of halog- 

organic substances were inv in the 
catchment area of the River Ruhr. A balance 
is given: a fifth of the annual AOX-emission into 


clarification plants, a third from direct emitting 
cellulose works and nearly half from diffuse 
sources caused by precipitation. The average 
AOX-concentration in rain is about 20 micro- 

which increases in the runoff from un- 
paved areas and in undwater runoff which is 
close to the surface. AOX-load in runoff from 
paved areas is nearly as high as in municipal 
wastewaters. Laboratory experiments showed the 
formation of halogenous organic substances when 
HCI gas reacts with unsaturated terpenes from 
natural spruce oil under exposure to sunlight. This 


“WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


result raises the question whether a considerable 

part of the AOX in receiving waters is of biogenic 
wits (Author’s abstract) 

W88-01974 


DISTRIBUTION AND IN SITU SURVIVAL 
AND ACTIVITY OF KLEBSIELLA PNEUMON- 
IAE AND ESCHERICHIA COLI IN A TROPI- 
CAL RAIN FOREST WATERSHED, 

Puerto Rico Univ., Rio Piedras. Dept. t. of Biology. 
= I nwa bibliographic entry see Field 5A. 


TEMPORAL VARIATION OF METALS IN THE 
SEAGRASS iene AUSTRALIS AND ITS 

POTENTIAL AS A SENTINEL ACCUMULA- 

TOR NEAR A LEAD SMELTER, 

Commonwealth Scientific and Industrial Research 

Th Ward Hobart (Australia). Marine Labs. 

T. J. Ward. 


MBIOAJ, Vol. 95, No. 2, p 315- 
1 fig, 4 tab, 34 ref. 


Descriptors: *Heavy metals, *Seagrass, *Bioaccu- 

mulation, *Bioindicators, Cadmium, Copper, Man- 

oe ‘Nickel, Lead, Zinc, Marine environment, 
poral distribution, Leaves. 


Marine 
321, July 1987. 


Tem variation in the concentrations of Cd, 

Gn td MO, Po aed a to leneen of the teaavens 
Totadtehonsentstie se aindhed oc tos die eae 
lead smelter on the shore of Spencer Gulf, a large 
hypersaline marine embayment in South Australia, 
on four occasions from October 1980 to September 
1981. Concentrations of Cd, Mn, Pb and Zn of up 
to 541, 537, 379 and 4,241 micrograms/gm, respec- 
tively, were found in leaves collected from the site 
nearest to the smelter. A substantial temporal vari- 
ation in the concentrations of these metals in sam- 


of leaf age on 
samples. (Au- 


ACIDIC DEPOSITION TO FORESTS: THE 1985 
CHEMISTRY OF HIGH ELEVATION FOG 
ye srg 

heric Environment Service, Downsview 


Atmosphere-Ocean ATOCDA, Vol. 24, No. 4, Pp 
303-328, December 1986. 12 fig, 6 tab, 70 r 


Descriptors: *Acid rain, *Rainfall, *Precipitation, 
*Forests, Hydrogen ion concentration, Water anal- 
ysis, Deposition, Fog, Clouds. 


The literature supporting significant water deposi- 
tion directly from cloud and fog to the earth’s 
surface is reviewed and previous aircraft and sur- 
face measurements of the acidity of this water are 
summarized. An overview of recent work on 
forest decline is given and an American (Mountain 
Cloud Chemistry Project) and Canadian (Chemis- 
try of High Elevation Fog) program to look at the 
chemical deposition by clouds to high elevation 
forests is described. Preliminary measurements in 
late 1985 on two mountains in Quebec indicate that 
fog (cloud on the mountain) water pH values (= 
3.8) near the summits (850-970 m) are much lower 
than precipitation pH values (= 4.3) at the same 
location; summits are estimated to be in cloud 
44% of the year with — percentages at lower 
elevations; an estimate of total annual fog water 
deposition (77 cm) near the summit is similar to the 
average annual precipitation in Quebec; the esti- 
mated fog water hydrogen ion deposition (135 
meq/sq m) is about three times that from the 
are the precipitation pH values may be 
lower (4.1 versus 4.3) at lower elevations with 
recipitation amounts perhaps 50% higher at 
i elevations. (Author’s abstract) 
W88-02003 


Sources Of Poliution—Group 5B 


OF CADMIUM ADSORP- 


DE COMABBIO - ITALIE DU NORD), 
Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

Y. Libert. 


Environmental Technology Letters ETLEDB, 
he 8, No. 4, p 189-196, April 1987. 1 fig, 2 tab, 15 


Descriptors: *Path of pollutants, * Adsorption, 

*Water chemistry, *Lake sediments, *Lakes, *Lim- 
nol *Cadmium, Regression analysis, Heavy 
nea Italy, Sediments. 


A multiple linear regression analysis of results of 
adsorption tests on lake sediments, so conducted as 
to reach a cadmium content of these equivalent to 
a maximum of 5% of their surface area, revealed a 
linear relationship between cadmium contents of 
the sediments and initial concentration of water 
phase. Adsorption kinetics are fast (content of cad- 
mium at 1 min. = 0.7 content at 1000 min.). Solid 
phase/liquid phase partition depends on sediments 
concentration, however, it does not depend on the 
total surface area. An equation for the adsorption 
isotherm has been established. (Author’s abstract) 
W88-02016 


ADSORPTION OF COPPER, ZINC AND LEAD 
pag SEDIMENTS OF RIVER GANGES IN 


Roorkee Univ. (India). Dept. of Civil Engineering. 
D. K. Saikia, R. P. Mathur, and S. K. Srivastava. 

Environmental Technology Letters ETLEDB, 
bes 8, No. 3, p 149-152, March 1987. 3 fig, 1 tab, 3 


Descriptors: *Path of pollutants, *Adsorption, 
*River sediments, *Heavy metals, Ganges River, 
Sediments, Ions, Copper, Zinc, Lead, India. 


The adsorption of Cu(2+), Zn(2+) and Pb(2+) 
from aqueous solution by bed tt of the river 
Ganges, India, was studied. The ters con- 
trolling the adsorption viz. the solution pH, con- 
tact time, sediment dose and the effect of compet- 
ing ions were studied in detail. The solution pH 
was found to be the most influential parameter. 
The presence of Cu(2+) and Zn(2+) hinders the 
uptake of Pb(2+), so is the case with Zn(2+) in 
presence of Cu(2+) and Pb(2+). But the presence 
of Zn(2+) and Pb(2+) enhanced the uptake of 
Cu(2+). (Author’s nos 

W88-02021 


AEOLIAN CONTRIBUTIONS OF TRACE 
METALS TO MARINE SEDIMENTS OF 
KUWAIT, 

Kuwait Inst. for Scientific Research, Safat. Envi- 
ronmental and Earth Sciences Div. 

O. Samhan, M. Zarba, and V. Anderlini. 
Environment International, Vol. 12, No. 6, p 611- 
617, 1986. 3 fig, 3 tab, 33 ref. 


Descriptors: *Path of pollutants, *Marine sedi- 
ments, *Kuwait, *Trace elements, *Heavy metals, 
Sediments, Metals, Water pollution sources, Fall- 
out, Dust. 


Concentrations of Pome cadmium, chromium, 
iron, manganese, nickel, lead, vanadium, and zinc 
were determined in dust fallout samples from eight 
inland locations in Kuwait. Results were used to 
calculate enrichment factors for metals relative to 
their abundance in the continental crust using Fe as 
the conservative element. Five metals (Cu, Cr, Mn, 
Ni, and V) showed enrichment factors that were 
approximately unity (1.3-4.7). Higher enrichment 
factors for the rest (24-421) su; an anthropo- 
genic contribution for Ag, Pb, and Zn. How- 
ever, all metals in dust fallout (except Pb and Zn) 
showed a degree of enrichment relative to unpol- 
luted marine sediments that was approximately 
unity, suggesting a substantial aeolian contribution 
to trace in marine surface sediments. Higher 
enrichments for Pb and Zn probably reflect a 
larger input from local pollution sources. This is 
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particularly true for lead, the enrichment of which 
showed a stronger association with the distribution 
nd urban population. Probable contributions of aeo- 
lian transport to a band of elevated lead concentra- 
tions in marine surface sediments are discussed. 
(Author’s abstract) 

W88-02024 


EFFECTS OF FEEDING AND TEMPERATURE 
ON UPTAKE, ELIMINATION AND METABO- 
LISM OF BENZO(A)PYRENE IN THE BLUE- 
GILL SUNFISH (LEPOMIS MACROCHIRUS), 
Tennessee Univ., Knoxville. 

For primary bibliographic entry see Field 5C. 
W88-02027 


BIOTRANSFORMATION OF MOLINATE 

(ORDRAM) IN THE STRIPED BASS (MORONE 

SAXATILIS), 

California Univ., Davis. Dept. of Environmental 

Toxicology. 

R. S. Tjeerdema, and D. G. Crosby. 

Aquatic Toxicology AQTODG, Vol. 9, No. 6, p 
-317, February 1987. 5 fig, 3 tab, 35 ref. Toxic 

Control Board Contract 2-125-428-1 and 
NIEHS Training Grant ES 07059. 


Descriptors: *Bass, *Path of pollutants, *Fate of 
pollutants, *Molinate, *Bioaccumulation, *Isotope 
studies, Metabolism, Excretion, Fish, Toxicity. 


Bioconcentration, depuration, and biotransforma- 
tion of molinate in striped bass (Morone saxatilis) 
were studied in a flow-through system. 
When compared to static conditions, flowing 
water improved oxygenation, decreased volatiliza- 
tion and remetabolism and, run a macrore- 
ticular resin, improved waste-product collection. 
Metabolite identification and quantitation em- 
ployed high-pressure liquid chromatography; gra- 
dient elution optimized peak resolution and mini- 
mized analysis time. Ex of juvenile fish to 
100 mnicrogram(ag)/L (fing-14C)molinate for 24h 
resulted in a bioconcentration factor of 25.3 and a 
14C total concentration factor of 30.9 (in molinate 
molar equivalents). After 24-h depuration, 90.47% 
of the absorbed 14C had been excreted; metabolites 
accounted for 19.20% of the depurated and 7.92% 
of the retained 14C. The identified metabolites 
included molinate sulfoxide, carboxymolinate, 4- 
hydroxymolinate, molinate mercapturic acid, 4-ke- 
tomolinate, and Dien oe toe “es molinate 
is ly toxic to us carpio 
‘amato Koi), Tonidetine’ gti followed by gluta- 
thione conjugation and/or rapid uration, may 
effectively reduce the toxicity of molinate to 
striped bass. (Author’s abstract) 
W88-02029 


ANALYSIS OF ADDUCT FORMATION IN THE 
BLUEGILL SUNFISH (LEPOMIS MACRO- 
CHIRUS) BETWEEN BENZO(A)PYRENE AND 
DNA OF THE LIVER AND HEMOGLOBIN OF 
THE 

Oak Ridge National Lab., TN. Engineering Tech- 


iV. 
For primary bibliographic entry see Field 5C. 
W88-02030 


TRACING OF XENOBIOTIC CONTAMINA- 
TION IN WATER WITH THE AID OF FISH 
BILE METABOLITES: A FIELD STUDY WITH 
CAGED RAINBOW TROUT (SALMO GAIRD- 


NERD, 
Joensuu Univ. (Finland). Dept. of Biology. 


For primary bibliographic entry see Field 5A. 
W88-02031 


INCREASED HEPATIC METALLOTHIONEIN 


Sas Univ. (Sweden). Dept. of Zoophysio- 


logy 

P.-E. Olsson, and C. Haux. 

Aquatic Toxicology AQTODG, Vol. 9, No. 4,5, p 
231-242, December 1986. 4 fig, 3 tab, 31 ref. 


Descriptors: *Water pollution effects, *Cadmium, 
*Path of pollutants, *Perch, *Metallothionein, 
Heavy metals, Sweden, Tissue analysis, Fish, 
Rivers, Liver. 


The subcellular distribution of cadmium, per 
and zinc in the liver, and the binding of 
heavy metals to metallothionein (MT) were stud- 
ied in a wild population of perch (Perca fluviatilis). 
The fish were caught in two areas of the cadmium- 
contaminated river Eman in the southeast of 
Sweden. The livers were anal for zinc, copper 
and cadmium and the ular distribution of 
the heavy metals in mitochondrial, microsomal = 
cytosolic fractions was determined. The c 
were chromatographed on Sephadex G-75 _% 
umns to determine the partition of heavy metals 
between high molecular weight and MT 
Metallothionein was determined, in tissue 
by differential pulse polarography. The elevated 
hepatic perme levels found in perch from the 
contaminated region of the river did not signifi- 
cantly alter the distribution of zinc and coupe: 
the liver. With increasing amounts of jum 
present in the liver cytosol, the distribution of 
cadmium was altered. Th 
tent correlated with an i 
liver (r = 0.84). The relationship betw 
um and MT is described by the formula = 
72 + 0,53 — Chromatography of liver 
revealed that all of the applied cadmium was 
bound to MT. The variations in zinc and 
showed low correlation to the MT content of the 
liver (r = 0.51 and r = -0.15, respectively). (Au- 
thor’s abstract 


W88-02035 


COMPARATIVE TOXICITY, CHOLINERGIC 
EFFECTS, AND TISSUE LEVELS OF S,S5,- 
TRI-N-BUTYL PHOSPHOROTRITHIOATE 


U: 
Duke Univ., Durham, NC. School of Forestry and 
Environmental S' 


For primary bibliographic entry see Field 5C. 
W88-02040 


NITROGEN AND WATER BALANCE STUDIES 

IN RELATION TO FARMYARD MANURE 

AND N-FERTILIZER APPLICATIONS TO SRI 

LANKAN LUVISOLS, 

nod Lot Univ., Peradeniya. Postgraduate Inst. of 

- M. Tinadasa, B. W. Eavis, F. R. Bolton, and M. 
W. Thenabadu. 

Tropical Agriculture rs Vol. 64, No. 1, p 

49-54, January 1987. 6 fig, 3 tab, 9 ref. 


Descriptors: *Path of pollutants, *Drainage, *Ni- 
trogen cycle, *Hydrologic budget, *Farm wastes, 
*Manure, *Fertilizers, *Sri *Soil 


*Groundwater pollution, — Moisture 
meters, Lysimeters, Domestic w: Irrigation, 
Sulfates, Ammonia, Nitrogen, Lessing, Capsi- 
cum. 


Dangerously high nitrate concentrations in 
—s used for domestic oe goo ~ 
id and lysimeter studies wi 
importance of drainage and N-fertilizer 
applications in intensively irrigated areas. Seventy- 
N (Geld) and 0g N Oysimete tear lg oo 
mm oO} e on plots recei 
ertilizer ertilizer-N/ha, as ammonium sifae Wihin 
fertilizer-N/lia, the total N/ 
(field) and 2-28 kg (lysime- 
ter), with 110 and 465 mm drainage over 81 and 56 
days. Three times (field) and ten times (lysimeter) 
more N was leached as nitrate than as ammonium; 
total N losses were similar from ammonium sulfate 
and urea. The amount of N leached increased by 
160% from a 3-fold increase in N-fertilizer rate. A 
crop of chillies removed the equivalent of 47 and 
creased from 300 to 700 kg/ha in response to.0-120 
ci rom to in response to 
kg fertilizer-N. There was no yield to 
farmyard manure at 12.5 t/ha — kg N a ee 
in the absence of fertilizer. N leached from farm- 
yard manure plots was much less than from plots 
— 40-120 kg fertilizer-N/ha. (Author’s ab- 
stract 


lack 


W88-02081 


SEDIMENT QUALITY CRITERIA - GENERAL 
ASPECTS AND INTERNATIONAL STATE OF 
DISCUSSION GQUALET ARTSRESTERIEN 
FUER GEWAESSERSEDIMENTE ALLGE- 
MEINE PROBLEMATIK UND INTERNATION. 
ALER STAND DER DISKUSSION), 

Technische Univ. Hemberg: Harburg (Germany, 
F.R.). Arbeitsbereich 1 h hnik 
For primary bibliographic entry see Field 5A. 
'W88-02086 





INFLUENCE OF OXYGEN ON THE DIRECT 


AROMATEN IN WAESSRIGEN 


SYSTEMEN), 
Technische Univ. Muenchen (Germany, F.R.). 
Inst. fuer Oekologische Chemie. 

P. N. Moza, and H. Parlar. 

Naturwissenschaften NATWAY, Vol. 74, No. 3, p 
137-138, March 1987. 1 tab, 4 ref. 


Descriptors: *Fate of a *Oxygen, *Aro- 
matic hydrocarbons, * violet radiation, Oxida- 
tion, Solar radiation, Surface water, Water treat- 
ment, Hydrocarbons. 


The long-wave UV absorption bands of simple 
aromatics (benzene, toluene, xylene, cumene) 
exceed 290 nm in an oxygen-partial-pressure de- 
pendent manner. Light initiated excitation of these 
substances can be initiated under normal circum- 
stances, contrary to commonly accepted percep- 
tions. the test solutions are bubbled with an 
inert gas (argon nitrogen) the effect spontaneously 
Products include the corresponding 
phenols, benzoic acids, ketones and aldehydes. A 
discussion of possible mechanisms is included. 
(Airone-PTT) 
W88-02101 


239, 240PU LEVELS IN MUSSELS MYTILUS 
sP. CO 


CROANALYTIQUE), 

CEA Centre d’Etudes Nucleaires de Fontenay- 
aux-Roses (France). 

D. Calmet, S. Charmasson, J. M. Willemot, M. 
Verry, and C. Chassard-Bouchaud. 

Comptes Rendus de l’Academie des Sciences 
(Series 3) CHDDAT, Vol. 304, No. 9, p 199-206, 
March 1987. 1 fig, 3 tab, 34 ref. 


Descriptors: *Plutonium, *Path of pollutants, 
*Water pollution effects, *Mytilus, *Nuclear pow- 
Radiochemical 


tration in 
collscied fuss dhe Peench coos A 


mass , allo imaging 
of plutonium distribution at the cellular level. Plu- 
tonium concentration was highest in the digestive 
gland of the mussel which appears to be a bioindi- 
cator of radionuclide contamination. The differ- 
ences observed between the collection sites during 
the two years of a make it possible to 
distinguish between areas under the influence of 
fallout from nuclear weapons tests and areas con- 
taminated by radioactive. wastes from nuclear 
plants. The frealth consequences of plutonium in- 
gestion — negligible in all cases. (Author’s 


'W88-02105 





EVALUATION OF THE REPARTITION OF 
PCBS BETWEEN DISSOLVED AND PARTICU- 


LATE MATTER 
(EVALUATION DE LA REPARTITION PARTI- 
ct ngy DES PCB (POLYCHLOR- 
Paris-6 Univ. (France). Inst. d’Hydrologie et de 
Cli : 
M. Chevreuil, A. Chesterikoff, and R. Letolle. 
Comptes Rendus de l’Academie des 


Sciences 
(Series 2) CHDCAQ, ¥e- 304, No. 9, p 425-430, 
March 1987. 4 fig, 8 


Descriptors: *Polychlorinated tighnyis *Path of 
ts, *Dissolved solids, * ded solids, 
matter, 


pe ee ee oe ee ee 


pesticide com- 

pounds. Te Boke ge egy he 
in opposition to current ideas based on the 
Fe oe eee ee 
verse te eioeie comeckee 


content baer its adsorption 


suspension 
fate 2 OS Sat a Ee 


For primary bibliographic entry see Field SE. 
W88-02124 


WASTES FROM PROCESSING OF PHOS- 
PHATE 


INDUSTRY, 
Yarmouk Univ., Irbid (Jordan). Dept. of Civil En- 


Bor primary bibliographic entry see Field 5D. 
W88-02143 


SORPTION/DESORPTION OF VARIOUS IN- 
rene sag 2 AGENTS ON OIL 


ick, N. 
bibliographic A see Field 5D. 


TRANSPORT OF ENERGY-RELATED ORGAN- 
IC COMPOUNDS AND MIXTURES IN SUB- 
SURFACE ENVIRONMENTS, 

Battelle Pacific Northwest Labs., Richland, WA. 
D.C. Girvin, J. M. Zachara, C. T. Kincaid, and F. 


J. Wobber. 
Subsurface Tr Program, Research Plan. 
No. DO! 0229, November 1984. 40 p, 


4 tab, 53 ref. 


Descriptors: *Groundwater pollution, *Path of 
pollutants, *Organic com: *Subsurface en- 
vironment, *Research priorities, Microbiologi 
studies, Chemical. analysis, Hydrologic properties, 
Model studies, Amines, Aromatic compounds, 
Phenols, Nitroaromatics, Thioamines, Hydrocar- 
bons, Furans. 


The Department of Energy (DOE) Office of 
Health 7 Enviro ach (OED ea within the 
Office of Energy Researc! is p! a 10- 
year program of fundamental dnd ge 

with the transport of energy-related organic 
chemicals and complex mixtures in subsurface en- 
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ts. This research — focuses on the 
d understand- 


microbiological, chanink and hydrologic 
processes which influence the transport of organic 
compounds and mixtures in subsurface porous 
media; and (2) incorporating this knowledge into 
predictive hydrologic and transport models separ 
reliably describe the movement, persistence, and 
— — of Bg now compounds and 
predictive transport 
aha ‘shich inchode include microbiological and chemi- 
cal interactions, will require the advanced compu- 
tational power of CRAY (or (or equivalent) ‘crag! 
systems. The program requires laboratory and 
conn research to elucidate basic processes 
Bore renee movement and 
tna of in vironments. The laboratory 
and field tation will proceed concurrent- 
ly, thus ik i Ps tiene aibpeenting oft 


on the scale. Important compound classes, 
organic solvents, and complex organic mixtures 
found in, or derived from, masray/aeiaane wastes 





a a 


mobility 

and (3) are potentially toxic to ecosys- 
tems and to humans. Another i 
unique aspect of the research is the proposed use of 
highly instrumented field-scale facilities as an inter- 
mediate stage between laboratory and field experi- 
mentation. (Lantz-PTT) 
W88-02263 


SUBSURFACE FLOW AND TRANSPORT OF 

ORGANIC CHEMICALS: AN ASSESSMENT OF 

CURRENT MODELING CAPABILITY AND 
PRIORITY DIRECTIONS FOR FUTURE RE- 

SEARCH (1987-1995), 

Battelle Pacific Northwest Labs., Richland, WA. 

G. P. Streile, and C. S. Simmons. 


Report 
See 74 ni fi. 147 ref, append. DOE Contract 
No. DE-AC06-76RLO 1830. 


Waste organic chemicals have been disposed of in 
DES Hage dese ant 9p dnciieny compensate in 
eo low-level radioactive waste burial oper. 
satiate, GubunSuniter supplies on IDOE land ase 
increasingly found to be contaminated with organ- 
ic substances; and, as energy development and 
cathinal Gelitian activiaies gee. the need to under- 
stand and to mitigate such organic chemical con- 


needs and what scien- 

are likely to be important in achieving 

a eee eeaealins eeeinees aaa. 
theoretical and 


search interests; however, modeling the transport 
of chemicals in aqueous solution has already been 
the subject of several reviews. Hence, analysis of a 
multiphase transport scenario is emphasized. 
(Lantz-PTT) 

W88-02264 


Sources Of Pollution—Group 5B 


PROCEEDINGS, SECOND INVESTIGATORS’ 
MEETING -- SAVANNAH RIVER EXPLORA- 
TORY DEEP PROBE. 

September 23-23, 1986. Microbiology of Subsur- 
face Environments. Report No. DOE/ER-0312, 
(1986). 14 p, 2 fig, 2 append. 


Descriptors: *Information exchange, *Savannah 
River, *Microbiological studies, *Subsurface envi- 
ronment, *Microor, *Fate of pollutants, 
*Groundwater pollution, *Path of pollutants, 
Methane bacteria, Fungi, Protozoa, Aerobic zone, 
Sulfur bacteria. 


The major scientific goals of DOE’s program in 

Subsurface Microbiology are to tt 
(1) the presence, abundance, and diversity of 
microorganisms in the deep subsurface; (2) the 
factors controlling rene y presence and activity; 
(3) the capabilities and functions of indigenous 


Ip’ 
tions on subsurface ecosystems. The initial effort of 
this program focused on scientific investigations to 
define microbiological life in the deep subsurface 
below the Savannah River Plant in South Carolina. 


pre study site. For the first time a thorough 
of samples by collaborating uni- 
ry scientists has re- 
vealed that deep subsurface environments are in- 
habited by microorganisms that range from denitri- 
fying, sulfate-reducing, and bacteria 
to aerobic hs, autotrophs, fungi, and 
protozoa. These its have implications in the 
use of indigenous microorganisms for biological 
decontamination of deep aquifers or as a biobarrier 
to contaminant movement, development of strate- 
gies to with health problems arising from 
contamination of aquifers by pathogenic microor- 
ganisms, reduction of biocorrosion of waste con- 
tainers planned for storage in deep subsurface envi- 
ronments, and as a source of new organisms or 
metabolic capabilities for biotechnological applica- 
- (Lantz PT 


TRACE ELEMENTS AND 
THEIR APPLICATION IN TRACING WATER 
POLLUTANTS, 
Oregon State Univ., Corvallis. Dept. of Chemistry. 
W. D. Loveland. 
Available from the National Technical Institute 
Service Springfield, VA 22161, as PB87-202180. 
Price code A03 in copy, AOI in microfiche. 
Technical Completion eters ye 1983, 109 p, 13 
ref, 13 append. Department of the Interior Con- 
tract No. 14-34-0001-8110, and Project No. B-055- 
ORE(1). 
Descriptors: *Path of ——- *Fate of pollut- 
race elements, *Tracers, Radioactive trac- 
ers, Rare earth elements, Organic compounds, Es- 
tuaries, Sodium chloride, Potassium, Sulfates, Car- 
bonates, Tritium, Plutonium, Bromine, 


Stable activable tracer technologies employing 
rare earth nuclides with short-lived activation 
products have been developed and tested in both 
the laboratory and field. Applications of these trac- 
ers to monitor pollutant in fresh water 
and estuarine systems and to trace toxic organic 
chemicals in the marine environment are described. 
The development, testing and application of stable 
x-ray fluorescent tracers for water systems is 

described. These tracers include: (1) chemical 
tracers, such as NaCl, KHSO4, and K2CO3; (2) 
radioactive tracers, such as 3-H, 32-P, and 82-Br; 
and (3) fluorescent dyes, such as fluorescein, Rho- 
damine B, and WT. The rare earth 
elemental concentrations in Pacific Northwest 
rivers have been studied experimentally and theo- 
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retically, leading to conclusions about controlling 
factors for rare earth — in rivers and 
the global rare earth hydrospheric material bal- 
ance. (See W88-03262)(Lantz-PTT) 

W88-02271 


PREDICTION OF SURFACE RUNOFF WATER 


y Engineer Waterways Experiment Station, 
Vicksburg, MS. Revissamaetal Lab. 
For pawey bibliographic entry see Field SE. 
W88-02279 


MERCURY IN THE ECOSYSTEM: ITS DIS- 
PERSION AND POLLUTION TODAY, 

ee Univ. (India). Dept. of Geology. 

S. Mi 


Trans Tech Publications Ltd. (Switzerland). 1986. 
327 p. 


Descriptors: *Mercury, *Path of pollutants, 
*Water pollution effects, Fate of pollutants, Eco- 
systems, Industrial wastes, Organic matter, Envi- 
ronmental effects, Methylmercury. 


Mercury is widely distributed in the geological 


of mercury into the ecosystem as various 
types of industrial effluent, are documented in this 
a. Various analytical methods for esti- 
mating content of ws in organic and 
inorganic matter are described, and these should be 
of help in selecting the 
used for the estimation of the concentration of this 
toxic metal. The effects of environmental pollution 
by this metal upon the human are dis- 
cussed, and the symptoms of, and niles for, 
mercury poi are described. Recent concepts 
regarding the mec of methylmercury forma- 
tion in contaminated matter and possible mecha- 
nisms for its effect at the chromosome level are 
also discussed. (Lantz-PTT) 
W88-02323 


TWO-EQUATION MODEL FOR CONTAMI- 

Senge Uns Gan Den of Ap 
ge Univ t. of App! 

R. Smith - ~ 

. Smith. 


Journal of Fluid Mechanics JFLSA7, Vol. 178, p 
257-277, May 1987. 14 fig, 11 ref. 


Descriptors: *Model studies, *Path of pollutants, 
*Rivers, *Streams, *Dispersion, Pollutants, Mathe- 
matical equations, Streamflow. 


A simple two-equation model was derived so that 
the total contaminant exposure, the mean time of 
arrival, the temporal spread, and the skewness, are 
asymptotically correct at _ distances down- 
stream of a discharge. The role of changes in the 
breadth of a river upon the dispersion process was 
investigated by a means of an illustrative example. 
This reveals cubic dependence upon the breadth, 
and hence the great importance of wide reaches of 
rivers as regards contaminant dispersion. (Author’s 


) 
W88-02328 


REGIONAL HYDROGEOLOGIC RESEARCH 
IN THE PALO DURO BASIN FOR NUCLEAR- 
WASTE REPOSITORY SITING, 

Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 

For primary bibliographic entry see Field 5E. 
W88-02331 

TRACE METAL DISTRIBUTION IN 
DROWNED PLANTS, SHASTA RESERVOIR, 
CALIFO) 

Bureau of Reclamation, Sacramento, CA. Mid- 


Bulletin of the Association of Engineering Geolo- 


gists AEGBBU, Vol. 24, No. 2, p 259-266, May 
1987. 5 fig, 1 tab, 9 ref. 


Descriptors: *Trace metals, *Path of pollutants, 
*Reservoirs, *Plants, *Heavy metals, Tissue analy- 
sis, Runoff, Sulfides, Mining, Roots, Distribution. 


Long-term png xe, nen I runoff from old 
sulfide mines into S ‘oir was qualitative- 
ly investigated by determination of content of Cu, 
Zn, Pb, and Cd in 3-normal hydrochloric acid 
extracts of rooted plant remnants flooded by the 
reservoir and of driftwood. Ashes of plant tissues, 
rather than wood scrapings, were used for extrac- 

tion. Values obtained were recalculated to show 
the metal content in wood. Altogether, 12 wood 
samples of rooted plants, 9 samples of driftwood, 4 
samples of topsoil and growing plants, and 8 sam- 

ples of reservoir water were collected at 12 sites in 
November 1981 and Juiy 1982. In water samples 
all four trace metals were either absent or present 
below their detection limits. With the exception of 
three samples, in which lead was either absent or 
present below the detection limit, all trace metals 
were detected in ashes of all plant tissues. The 
metal content of driftwood was consistently lower 
than the metal content of dead rooted plants. 
There also was notable increase of concentration 
of trace metals in rooted plant remnants collected 
in reservoir arms located near old mines. A similar 
approach may be suggested for a reconnaissance 
pe be of the distribution of pollution in other water 

ee 's abstract) 
W88-0233 


EFFECT OF HYDROLOGICAL FACTORS ON 
TRACE METAL CONTAMINATION IN THE 
RIVER TAWE, SOUTH WALES, 
University Coll. of Swansea (Wales). Dept. of Ge- 
Hog 

Environmental “i a Vol. 45, No. 2, p 87-124, 
1987. 7 fig, 5 tab, 66 ref. 


Descriptors: *Path of pollutants, *Rivers, *Trace 
metals, *River Tawe, *Heavy metals, Distribution, 
Weathering, Erosion, Flow, Runoff, Hydrology, 
Water pollution sources. 


The concentrations of nickel, copper, iron, chromi- 
um, lead, cadmium, manganese and zinc have been 
studied in a small river in South Wales. The river 
drains the contaminated industrial wasteland of the 
Lower Swansea Valley which is currently under- 
going redevelopment and landscaping activity. 
The high trace metal levels found in the river 
waters result from weathering and erosion of this 
waste material, as well as from two industrial point 
sources of nickel, and iron and chromium. Hydro- 
logical factors found to be of importance in deter- 
mining current spatial and temporal patterns of 
contamination included: () the fi river’s available 
dilution at any one time, (2) antecedent river flow 
conditions, (3) river water pH and (4) the prevail- 
runoff processes in operation at any one time. 

¢ metals are present mostly in their dissolved 
state (i.e. > 71 , with the exception of iron and 
chromium which are present mostly as particulates 
(ie. a ra (Author’s abstract) 


UPTAKE OF KEPONE BY THE 


Virginia State Water Control Board, Richmond. 
C. A. Lunsford, M. P. Weinstein, and L. Scott. 
Water Research WATRAG, Vol. 21, No. 4, p4il- 
416, April 1987. 2 fig, 1 tab, 15 ref. 


Descriptors: ‘*Estuaries, *Path of 
*Bioaccr:mulation, *Clams, *Kepone, * 
*Dredgi 
cides, 


liutants, 

ents, 
ing, *James River, Tissue analysis, Pesti- 
irginia. 


The uptake of the pesticide Kepone was monitored 
in situ in the wedge clam, Rangia cuneata, during 
the dredging of Kepone-contaminated sediments in 
the James River estuary, Va. After 2 weeks of 
dredging, residue levels in Rangia at sites along the 
disposal area were significantly elevated above 


background; however, Kepone levels in clams at 
sites downstream of the dredging were not elevat- 
ed. The increase in tissue contamination (0.01-0.04 
— /g, mean values) was persistent'2 weeks 
ra was completed. The ecological sig- 
poe of the Kepone oe documented — 
dredging is discussed in relation to the ov 
Kepone contamination in the James River ecosys- 
tem. namragh 's abstract) 
W88-02339 


EFFECT OF ASH DISPOSAL PONDS ON 
GROUNDWATER QUALITY AT A COAL- 
FIRED POWER PLANT, 

aa Univ.-Madison. Water Resources 


iter. 
For primary bibliographic entry see Field SE. 
'W88-02340 


PS POLLUTION BEHAVIOUR IN THE 


Poe Univ. (France). Inst. d’Hydrologie et de 
a gie. 

M. Chevreuil, A. Chesterikoff, and R. Letolle. 
Water Research WATRAG, Vol. 21, No. 4, p 427- 
434, April 1987. 7 fig, 2 tab, 15 ref. 


Descriptors: *Path of pollutants, *Polychlorinated 
biphenyls, *River Seine, *Rivers, Flow, Sediments, 
Pollutants, Hydrology, Organic carbon, Adsorp- 
tion, Transport. 


The contamination of the River Seine (France) and 
its main tributaries (Yonne, Marne, Oise) have been 
studied, under different hydrological conditions, at 
the end of spring before the low watermark and at 
the inning of autumn after the first swelling 
flow. The sector under study consists of the Seine 
basin, centered on the Paris area; the variability of 
PCB concentration in water, apart form flow de- 
eee cate 
are involv lution: level is ly 
noticeable at Paris and downstream from Paris 
o L Goo. Dats in — ion 
on particulate organic 
carbon and: various grain size fractions show the 
PCB to be preferentially adsorbed on organic-rich 
sedimentary particles. Partition coefficients be- 
tween particulate matter and liquid phase have 
been computed and show that the liquid phase has 
the main role in micropollutant transport. (Au- 
thor’s abstract) 
W88-02341 


STUDY BY EPIFLUORESCENCE OF THE 
ye OF THE TOTAL BACTERIAL FLORA IN 

A BOTTLED MINERAL WATER (ETUDE PAR 
EPIFLUORESCENCE DE L’EVOLUTION DE 
LA MICROFLORE TOTALE: DANS UNE EAU 
MINERALE EMBO! 


UTEILLEE), 
Institut Pasteur de Bn Villeneuve d’Ascq 
(France). Service des 
© Ope JF. Hemnandes, J. M. Delattre, A. H. 
Delabroise, and S. Krupsky. 
Water Research WATRAG, \ Vol. 21, No. 4, p 469- 
474, April 1987. 1 fig, 2 tab, 20 ref. 


Descri : *Analytical methods, *Fate of pollut- 
ants, * ia, *Bottled water, *Epifluorescence, 
*Mineral water, Cultures, Microbio! 

Drinking water. 


The microflora of a mineral water (Vittel Grande 
Source) has been studied after 0, 1, 3, 6 and 12 
weeks storage in five kinds of bottles with the 
Grande Source water itself. The numbers of total 
bacteria were determined by an automated epi- 
fluorescence microscopic technique, the numbers 
of INT + bacteria and the numbers of colony 
forming units in nutrient , incubated at 30 C 
for 48 h. Of the bacteria isolated, 1754 strains were 
identified by classical procedures, and with API 20 
NE strips for the Gram-negative rods. Immediately 

bottling, an unexpectedly high number of 
bacteria was found (approx. 100/m/), most of 
which were minute and gave a weak green fluores- 
cence after acridine staining. Thus a high sensitivi- 
ty (Norticon) video tube had to be used for enu- 
meration by the image analyzing system. These 





Transportation Research Record 
1075, p 44-48, 1986. 1 fig, 5 tab, 9 ref. 


Descriptors: *Path of pollutants, *Herbicides, 
*Monitoring, Streams, Water analysis, Soil analy- 
a Chromatography, Extraction, Sample prepara- 


Because of its concern for the environmental 


high-performance chromatograph 
wat Desoueeet 0 Food Suience aad Technol. 
gy at the University of Maine, Orono. The phyto- 
Wal th Uninc hiv dees Gnaea a ioe 
— oe the plants started to show 
Grate ol herbicide, and by one month, all 
the foliage showed no signs of life. Herbicide resi- 
due was not detected in the water samples taken 
from the nearby streams. The results of soil analy- 
sis on the herbicide content were predictably errat- 
ic. ‘The reasons for this could be attributed to many 


of the herbicide are adequate 
= oe on use. It is feasible to develop a low- 


fr pres em owe from local resources, 
= vot of whic! Sead: bs faceted in ongoing 
wens 


y operations. (Author's abstract) 


MODELING THE FLOW OF IMMISCIBLE 
et ae 

tional Chunghsing Univ., Taichung (Taiwan). 
Dept of Soil Science. 
For primary bibliographic entry see Field 2G. 
W88-02360 


CHEMICAL CHANGES OF ORGANIC _COM- 


RINE IN DILUTE AQUEOUS SOLUTION, 
Tokyo Univ. of Science (Japan). Faculty of Phar- 


maceu 
S. Onodera, M. Ogawa, and S. Suzuki. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


JOCRAM, Vol. 392, 


of Chromatography 
: M6275. April 1987. 5 1 tab, 47 ref. 


Descriptors: *Fate of pollutants, *Chemical reac 
tions, *Irgasan DP 300, *Path of pollutants, *Pesti- 
*Phenols, 


The reactions of Irgasan DP 300 with chlorine in 
water were investigated by means of gas chroma- 
hy (GC) and GC-mass . Irga- 
P’300 was shown to produce dichloro- and 
pre 2-(2,4-dichl i te chio- 


rine-treated water, followed by the nag ge 
of these intermedieates to craggy ceregye 2 ok lo poly- 
chlorinated dibenzo-p-dioxins were 


chlorine-treated Irgasan DP 300 Seeeas The 
production of some of these compounds is depend- 
ent on the number of equivalents of chlorine per 
mol of compound and on the reaction pH. (Au 
thor’s abstract) 

W88-02361 





CHARACTERIZATION AND DETERMINA- 
TION OF LIPOPHILIC HYDROCARBONS IN 
THE CHAO PHRAYA, BANG PAKONG AND 
THA-CHIN RIVERS AND THE UPPER GULF 
Tokyo Univ. of Science (Japan). Faculty of Phar 

‘© Univ. o apan). ity o - 
maceutical Sciences. 


y JOCRAM, Vol. 392, 
tab, 50 ref. 


rs: *Pollutant en *Water pol- 
lution racers ~ somo *Thailand, *Organic com- 
pounds, Rainfall, Hydrocarbons, Chromatography. 


Carbon tetrachloride extracts of water samples col- 
lected from the Chao Phraya, Bang Pakong and 
Tha-Chin rivers and the Upper Gulf of Thailand in 
the rainy season (1983) and dry season (1984) were 
studied in order to characterize and determine the 
sel com hydrocarbons. The major lipophilic or- 


present were n-alkanes (C17- 
33), “Sibutyl phthalate and di(2-ehtylhexyl) 
phthalate. aromatic h 


fective rainfall content 
of the river. These data suggest a multiplicity of 
sources ing from indigenous biological materi- 
Bess a activities. (Author’s abstract) 


ACIDOPHILIC HETEROTROPHIC BACTERIA 
ISOLATED FROM ACIDIC MINE DRAINAGE, 
eee are AND SOILS, 

Women’s Junior Coll., 


Se a ag 


Journal of General and Applied Microbiology 
JGAMAS, Vol. 33, No. 1, p 11-25, January 1987. 2 
fig, 8 tab, 22 ref. 


Descriptors: *Heterotrophic bacteria, *Isolation, 
*Mine wastes, *Acid mine drainage, *Wastewater, 
*Acidic water, *Iron bacteria, Aeration, Bacteria, 
Species composition, Growth. 


Obligately acidophilic heterotrophic bacteria were 
isolated from weakly acidic environments such as 
and soil as well as from acidic mine drain- 

age. In the mine water, the bacterial 
ranged from 0 to 10,000 cells per ml o 
of mud, moreover a large number of 
(10,000-1,000,000 cells per ml) were isolated from 
an aeration tank in which ferrous iron in the mine 
water was being oxidized to ferric iron by iron 
oxidizing bacteria. Although the population was 
small, 9 strains of bacteria of this type were found 
in 106 samples from the sewage and the soils. The 
_— ce Gee Gataaanen oon 
mine d. e were in agreement wi 
the genus Acidiphitium. However, the characteris- 
tics of the bacteria from weakly acidic environ- 
ments differed from Acidiphilium in the pH 
i range and sensitivity to organic substrates. 
isolated bacteria were classified into 3 groups 


Okayama 


ulations 
water or g 
bacteria 
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based on DNA base composition, cellular fatty 
acid composition, pH growth range and carbon 
sources for growth. (Author’s abstract) 

W88-02367 


RELATIONSHIP BETWEEN LEAD CONCEN- 
TRATIONS IN SEAWATER AND IN THE 
MUSSEL MYTILUS EDULIS: A WATER- 
QUALITY CRITERION 


Clayton (Australia). Rusden 


Marine Biol 
560, May 198 


Descri tors: *Bioaccumulation, *Path of pollut- 
ants, * *Mussels, *Water quality, *Bioindica- 
tors, Monitoring, Mytilus, Regression analysis, 
Australia, Food chain. 


MBIOAJ, Vol. 94, No. 4, p 557- 
. 2 fig, 1 tab, 19 ref. 


soeter tae lysis on data collected from Port 
ip Bay and Western Port, Australia in 1979 
shows that there is a significant equilibrium rela- 
tionship between total recoverable lead in seawater 
and its concentrations in the mussel Mytilus edulis 
(P < 0.001). The concentration of lead in seawater 
should not exceed 1.27 microgram(ug)/L if the 
mussel is not to reach a lead concentration of 2.5 
mg/kg wet weight, a value frequently used as a 
food standard for human consumption. When a 
lead value of 2.5 mg/kg wet weight is reached, the 
concentration factor by mussels for lead from sea- 
water is 1 969. The critical value of 1.27 ug/L 
could be used as a marine water-quality criterion 
for lead in waters where mussels are harvested. 
(Author’s abstract) 

W88-02370 


OPTIMIZING NONPOINT SOURCE CON- 
TROLS IN WATER QUALITY REGULATION, 
Florida Univ., Gainesville. Dept. of Food and Re- 
source Economics. 

For primary bibliographic entry see Field 5G. 
W88-02378 


GENERALIZED WA LOADING 
FUNCTIONS FOR STREAM FLOW NUTRI- 
New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 

D. A. Haith, and L. L. Shoemaker. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 471-478, June 1987. 6 fig, 6 tab, 30 ref. 


Descriptors: *Nutrients, *Streamflow, *Model 
studies, *Watersheds, *Water pollution sources, 
*Path of pollutants, *Point sources, *Nonpoint 
sources, *Urban runoff, *Nitrogen, *Phosphorus, 
Runoff, Groundwater discharge, Erosion, Sedi- 
ments, Prediction. 


Loading functions are proposed as a general model 
for estimating monthly nitrogen and phosphorus 
fluxes in stream flow. The functions have a simple 
mathematical structure, describe a wide range of 
rural and urban nonpoint sources, and couple sur- 
face runoff and groundwater discharge. Rural 
runoff loads are computed from daily runoff and 
erosion and monthly sediment yield calculations. 
Urban runoff loads are based on daily nutrient 
accumulations rates and exponential wash off func- 
tions. Groundwater discharge is determined by 
lumped parameter unsaturated and saturated zone 
soil moisture balances. Default values for model 
chemical were estimated from litera- 
ture values. Validation studies over a three-year 
= for an 850 sq km watershed showed that the 
loading functions explained at least 90 percent of 
the observed monthly variation in dissolved and 
total nitrogen and phosphorus fluxes in stream 
flow. Errors in soodel predicts of mean monthly 
fluxes were: dissolved phosphorus - 4 percent; total 
phosphorus - 2 percent; dissolved nitrogen - 18 
percent; and total nitrogen - 28 percent. These 
results were obtained without model calibrations. 
(Author’s abstract) 

W88-02386 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


COPPER UPTAKE BY THE WATER HYA- 


CINTH, : 

Akron Univ., OH. Dept. of Chemistry. 

T. A. Lee, and J. K. Hardy. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 22, No. 2, p 141-160, February 
1987. 8 fig, 1 tab, 16 ref. 


Descrij tors: *Path of eee *Bioaccumula- 
tion, *Water hyacinth, Sheers, Roots, Biomass, 
Complexes, Ions, Diffusion, 


Factors affecting Cu(+2) uptake by the water 
hyacinth ge crassipes) were examined. 
Two copper uptake were observed 
eihuken a. a a (1-1000 mg/L). An 
— aig. oe phy pre of 4 hours followed by a 
uptake phase extending 48 
sete was aohunetal, Stirring the solution 
uptake, suggesting copper removal is partially dif- 
fusion limited. Variations ~~ over the range of 3 
to 10 did not significantly affect uptake. Increasing 
the root mass of the plant increased the amount of 
copper taken up. As solution volume was increased 
more copper was removed. The presence of com- 
plexing agents during the uptake phase reduced 
copper uptake. The inability of complexing agents 
to recover all initially removed by a plant 
suggests a migration to sites within the plant. (Au- 
abstract) 


COMPUTER MODELLING STUDY OF THE 
CHEMISTRY OCCURRING DURING CLOUD 
FORMATION OVER HILLS, 

UKAEA Atomic Energy Research Establishment, 
Harwell (England). 

For primary bibliographic entry see Field 2K. 
W88-02402 


POTENTIAL CONTRIBUTION OF SULFATE 
PRODUCTION IN CUMULUS CLOUD DROP- 
LETS TO GROUND LEVEL PARTICLE 
SULFUR CONCENTRATIONS, 

Upstate Freshwater Inst., Inc., Syracuse, NY. 

A. P. Altshuller. 

Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1097-1105, May 1987. 3 fig, 3 tab, 34 ref. 


Descriptors: *Acid rain, —— of pollutants, *Sul- 
fates, *Clouds, *Cloud , *Fog, Sulfur 
dioxide, Seabaicee ta outien Transport, Atmos- 
phere, Sulfur. 


The relationships have been examined between the 
presence or absence of cumulus clouds and 3rd 
quarter fine particle sulfur concentrations in St. 
Louis. An association b the of 
cumulus clouds with-SO2 conversions in droplets 
ee ee ee 
centrations can be . However, diurnal 
patterns of fine particle sulfur concentrations in the 
of cumulus clouds are not consistent with 
contributions from sulfate formation in cumu- 





tions of SO2 in fog droplets 
contribution, but do not account for the major part 
of the increments in fine particle sulfur concentra- 
tions associated with cumulus clouds. The vari- 
ations in fine particle sulfur concentrations ob- 
served can be explained if a substantial part of the 
sulfate formed in cumulus is transported upwards 
from the planetary boundary layer into a lower 
free here. Subsequent multiday regional 
scale horizontal transport with concurrent gradual 
vertical transport of sulfate down to the surface 


uantities of 
and (6) altered at a of 


lake sediments regulating P availability. Mercury, 
benzene, chlorobenzene wastes from the plant 


the problem of limited O2 resources of the h 
limnion, contamination of fish flesh, exacerbation 
of the problem of low transparency of the lake, 
and severe O2 depletion in the lower waters of the 
river system. (Author’s abstract) 

W88-02403 


THEORETICAL ASSESSMENT OF POLLUT- 
ANT DEPOSITION TO INDIVIDUAL LAND 
TYPES DURING A REGIONAL-SCALE ACID 
DEPOSITION EPISODE, 

ere Center for Atmospheric Research, Boul- 


ler, CO. 
C i. Walcek, and J. S. + Conse 
Atmospheric Enviro ATENBP, Vol. 21, 
No. 5, p 1107-1113, May 1987. 8 fig, 20 ref. EPA 
Interagency Agreement DW930144-1. 


Descriptors: *Model studies, *Path of pollutants, 
*Acid deposition, *Acid rain, Scavenging, Rain- 
fall, Sulfates, Pollutants, Transport, Nitrates. 


A mesoscale model of pollutant transport, transfor- 
mation and deposition was used to perform a de- 
tailed analysis of acidic deposition to the states of 
New York and Ohio during a 3-day springtime 
deposition le. This model can be used to 
assess the roles of wet and dry deposition to indi- 
vidual land types in the removal of pollutants from 
the atmosphere. Over two-thirds (67%, Ohio; 


this rainy period fell as wet deposition, primarily in 
the form of H2SO4. poe pe ms ah etge  Poed 
counted for 70-75% of the total dry acidic deposi- 
tion in both areas, and most of the remaining dry 
— occurred as HNO3. Over both deposi- 

Senay Sten ee erin eae 
for < 1% of the total acid ition. Due to the 


= Saar der ilu fl individual 
suggest pollutant fluxes to sur- 
face types will show significant i pond 
any ‘averaged’ flux estimates over larger 
encompassing numerous land types. (Author's ab- ab- 
stract 


W88-02404 


OXIDATION OF SO2 IN RAINWATER AND 
ITS ROLE IN ACID RAIN 


CHEMISTRY, 
Leeds Univ. agen Dept. of Fuel and Energy. 


A. G. Clarke, 
Atm ATENBP, Vol. 21, 


ospheric Environmental 
No. 5, p 1115-1123, May 1987. 5 fig, 4 tab, 38 ref. 
Descriptors: *Sulfur dioxide, * *Atmos- 
pheric chemistry, *Water incr *Acid rain, 
Rainfall, Metals, Ions, Iron, Manganese. 


A limited survey of rainwater composition cover- 
ing 80 precipitation events was carried out to es- 
tablish the levels of soluble metal ions which may 
influence the oxidation rate of SO2 in the aqueous 
phase. For 40 of the samples sodium sulfite was 
added at low concentrations and the rate of oxida- 
tion of SIV) to S(V) established. The first order 
rate constant K sub S(IV) was found to vary over 
three orders of magnitude, from 100,000 to 100/s. 
PH and iron concentrations were found to be the 
most important factors affecting the rate. There 
wpagces cuueee= Comney tso.snte af caleetian 
manganese, copper and zinc concentra- 
tions. The absolute values of the rate constants are 
lower than those used in recent modelling studies 
of atmospheric droplets and the importance of iron 
relative to manganese also differs from earlier stud- 
ies. (Author’s abstract) 
W88-02405 


WET DEPOSITION OF SULFATE AND ITS RE- 
LATIONSHIP TO SULPHUR DIOXIDE EMIS- 


ity Generating , Leather- 
head (England). ” Comral Blecmicny Research 


P.A. Clark, B. E. A. Fisher, and R. A. Scriven. 
Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1125-1131, May 1987. 5 fig, 2 tab, 10 ref. 


Descriptors: *Model studies, *Sulfates, *Sulfur di- 


oxide, *Path of pollutants, *Acid rain, *Acid depo- 
sition, Rainfall, Oxidation, Scavenging. 
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data. This i moderatel: 
cticigit ous seemdtek Ue lite. ou aatadads sethen 
Europe which is consistent with limited aqueous 
oxidation close to major source areas and a more 
renee ge mote oe Byram ay At such dis- 

tances, particularly in remote high rainfall areas, 
prc e-r ney: aap atime, “peat theres 3 
ground’ sulfate. The results are all consistent with 
the latest U.K. rainfall data. (Author’s abstract) 
W88-02406 


SEQUENTIAL SAMPLING OF SNOW IN A 

RURAL AREA. EXPERIMENTATION AND 

IDENTIFICATION OF THE ACIDIFYING 
AGENTS, 

. Univ. (France). Lab. de Physico-Chimie de 
Atmosphere. 

1 L. Colin, J. L. Jaffrezo, J. Pinart, and S. 
Roulette-Cadene. 


Atmospheric Environmental ATENBP, Vol. 21, 
No. 5, p 1147-1157, May 1987. 11 fig, 4 tab, 28 ref. 


Descriptors: *Acid rain, *Acid snow, *Water pol- 
lution sources, *Snow, *Acid deposition, *Salts, 
Inorganic acids, Acidification, Precipitation. 


Analysis of eecrned hn —— fractions of sam- 
ples taken sequen a wet deposition 
event has Sao Bae nee to Yollow | concentrations of 
the most important salts during the event and to 
determine their origin (marine, or an- 
thropogenic). By means of this Sa) method it 
is possible to identify the inorganic acids present 
and to calculate their individual contributions to 
the acidification of the precipitation. (Author’s ab- 
stract) 

W88-02409 


UNAVAILABILITY OF POLYNUCLEAR ARO- 

MATIC HYDROCARBONS FROM COAL PAR- 

TICLES TO THE EASTERN OY; 

Virginia Inst. of Marine Science, Gloucester Point. 

M. E. Bender, M. H. Roberts, and P. O. deFur. 
Environmental Pollution, Vol. 44, No. 4, p 243- 

260, 1987. 3 fig, 5 tab, 22 ref. 


Descriptors: *Bioaccumulation, *Path of pollut- 
ants, *Water pollutios effects, *Polycy- 
clic aromatic compounds, *Coal dust, Leachates, 
Growth, Estuaries, Population exposure. 

The accumulation by ome of po! 

ic hydrocarbons (PAH) from 

the estuarine environment has 


provided the guts were first oO 

pe php wc: test ego sy 
fect o exposure on gro 

served. (Author’s abstract) 

W88-02421 


MULTIVARIATE STOCHASTIC. MODELLING 
OF GRASS. FLUORIDE AND AIRBORNE 


po ego (England). 
New u Tyne oe 
School of Satnoeniains en 
C. Craggs, and A. W. enna 

Environmental Pollution, Vol. 44, No. 4, p 279- 
296, 1987. 1 fig, 9 tab, 17 ref. 


Descriptors: *Model studies, *Fluorides, *Path of 
pollutants, *Air pollution, *Grasses, Rainfall, Scav- 
enging, Atmosphere, Weather, Winds. 


Stochastic modelling was used to investigate the 
influence of airborne fluorides (in the case of grass 





per pre oof ae meg er factors on both grass 
i and airborne fluoride levels, taking into consider- 


bly wet and grass fiootide levels No evidence was 
found that rainfall washed airborne fluoride from 
pod Toe re ne “= ad 

lor one particular experimental site, 
a multivariate stochastic model, which accounts 
for 81% of the total variation of the grass fluoride 
series, is developed. (Author’s abstract) 
W88-02422 


DIGITAL SIMULATION MODEL FOR BRINE 
yon ae IN. UNCONFINED ANISOTROPIC 


Centre for Water hei Development and 
Management, Calicut (India 
= pemeery bibliographic entry see Field 2F. 


BIOGENIC HYDROGEN SULFIDE EMIS- 
SIONS FROM SELECTED FLORIDA WET- 


Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

M. S. Castro, and F. E. Dierberg. 

Water, Air, and Soil Pollution /APLAC, Vol. 33, 
No. 1/2, p 1-13, March 1987. 1 fig, 6 tab, 24 ref. 


esi rs *Biogenic emissions, *Hydrogen sul- 
fide, *Wetlands, *Estuaries, *Acid rain, *Water 
pollution sources, *Limnology, Sulfur, Florida. 


Biogenic H2S emissions from Florida wetland sur- 
faces enclosed by transparent polycarbonate cylin- 
ders were collected on silver nitrate impresmated 
filters and analyzed fl 
emission rates ranged from 0.024 to 0.272 g apy, 
oes CLG humane, waa Contin 
sq m/y for two freshwater wetlands ( 
one oa shade etthd xd ¢almedee cea 
The total quantity of biogenic S emitted from these 
pea gerbe ema s kn, bane dep tye che 
to the 9th power to 3.0 times 10 to the 9th power 
. While emissions from wi may 


ip! 
compared to anthropogenic S sources. (Author’s 
abstract, 
W88-02463 


MERCURY IN SOILS, SEDIMENTS, AND 
CLAMS FROM A NORTH CAROLINA PEAT- 
LA? ‘iD, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

R. T. Di Giulio, and E. A. Ryan. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 1/2, p 205-219, March 1987. 1 fig, 7 tab, 45 ref. 


Descriptors: *Path of pollutants, *Mercury, *Sedi- 
ments, *Clams, *Water pollution sources;, *Wet- 

*Land rec’ *Bioaccumulation, 
*Peatlands, Drainage, Canals, Extraction, Ions, 
Tissue analysis. 


water-soluble or ion-exc 

Hg concentrations in the soft tissues of clams from 
the Pungo River ed from 25 to 32 ng/g (ew) 
No concentrations o! ppd Hg above the detec 
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tion limit of a 25 ng/g were measured in soils, 
sediments, or clams. "these data data indicate that Hg 
in this region are at the low end of 


pha 
W88-02470 


REMOVAL OF METAL IONS FROM AQUE- 
OUS SOLUTIONS BY PENI BIO- 
MASS: KINETIC AND PARAM- 


ETERS, 
Tel-Aviv Univ. (Israel). of Botany. 
M. Galun, E. Galun, B. Z. iegel, P. Keller, and H. 


Lehr. 
Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 3/4, p 359-371, April 1987. 3 fig, 5 tab, 34 ref. 


oe : *Path of pollutants, *Bioaccumula- 
tion, *Heavy metals, *Water — treatment, 
*Water treatment, *Biomass, *Penicilium, Kinetics, 
Tons, Metals, Cations. 


Oe ee ee ee Te 
the mycelium of Penicillium Sy ianines fow pit. 
mars pms eae s ited below 3. 
the case of Ni, Zn, and Cd, H(+) i 

com; ively. The’ Co-ion, like UO2(-1) studied 
previously, is nearly pH-insensitive. All of these 
cations except Pb are taken up to a greater extent 

reheated at 100 C for 5 


dition to the technological applications in water 
treatment, fungal biosorption i may be of natural 
geochemical importance in the concentration of 
metals and formation of minerals. (Author’s ab- 
stract) 

W88-02472 


EFFECT OF CULTIVATION ON SEDIMENT 
COMPOSITION AND DEPOSITION IN PRAI- 
RIE POTHOLE 


National Fisheries Contaminant Research Center, 
Yankton, SD. Field Research Station. 

For primary bibliographic entry see Field 2J. 
W88-02477 


ASSESSMENT OF THE INTERACTIONS OF 
METALS AND NITRILOTRIACETIC ACID IN 
SOIL/SLUDGE MIXTURES, 
Imperial Coll. of Science and Technology, London 
F 2 bi epspais enonat Fi id SE. 

‘or entry see Fie! 
WieonTe 


BEHAVIOR OF tg pe ORGANIC 
MICROPOLLUTANTS IN DIFFERENT KARST 
WATER SYSTEMS: I. TRANSPORT OF MI- 
nah eee Gea AND CONTAMINANT 
ow URING THE MELTING OF 


Bayreuth ‘Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydro 

N. t, and R. Herrmann. 

nae Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 1, p. 79-95, May 1987. 5 fig, 2 tab, 59 ref. 


: *Karst hydrology, *Path of pollut- 
ants, ‘Catchment areas, *Organic compounds, 
*Snowmelt, *Hydrographs, Transport, Ground- 
water, Karst, Snow cover, Sinks. 


During and after the melting snow, Karst ground- 
water of an agriculturally used and a wooded 
catchment area situated on a Dolomite plateau in 
Upper Franconia (F.R.G.) were investigated. Sev- 
enteen hydrochemical and hydraulic parameters 
were analyzed in the Karst water of two different 
springs in the course of the snow melting. Hydro- 
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graph analysis and the temporal variation of chlo- 
ride concentrations were used to distinguish differ- 
ent types of Karst waters reaching the spring. 
Polycyclic aromatic Tidhoontbans 
(benzo(a)pyrene, Sescatane 
)perylene) and chlorinated pesticides 
(alpha-BHC, lindane) are transported in Karst 
waters adsorbed on suspended solids, dissolved in 
water and adsorbed on dissolved humic material. 
Most of the organic contaminants reach the 
‘oundwater level with conduit and trickle water. 
lowever, BHC-molecules also arrive at the spring 
with seepage water three weeks after the 
fa: input. Using Karst springs as natural 
for their catchment areas, pollutant 
oo ut balances were calculated for PAHs 
and BHCs revealing that 87.5 to 99.7% of the 
atmospheric micropollutants released from the 
snow cover are retained in ~ Karst system. Po- 
tential pollutant sinks are proposed and discussed. 
(See also W88-02481) (Au oe s eradna 
W88-02480 


MICROPOLLUTANTS IN D 
WATER SYSTEMS: II. FILTRATION CAPAC- 
aNES KARST SYSTEMS AND POLLUTANT 


BEHAVIOR OF HYDROPHOBIC, ORGANIC 
IFFERENT KARST 


Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 
Hydrologie. 

N. Simmleit, and R. Herrmann. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 1, p 97-109, May 1987. 3 fig, 5 tab, 40 ref. 


Descriptors: *Karst hydrology, *Path of pollut- 
ants, *Catchment areas, *Organic compounds, 
Transport, Groundwater, Karst, Precipitation, 
Water analysis, Sinks. 


In weekly intervals water samples of bulk precipi- 
tation and different Karst waters from the vadose 
and phreatic zone of two hydrogeologically and 
hydrochemically different Karst catchment areas 
in Upper Franconia (F.R.G.) were taken. Water 
samples and additional soil, residual loam and 
sinter samples were analyzed for a 
fluoranthene, benzo(ghi)perylene by HPTLC and 
alpha-BHC, lindane by GC. Furthermore, partition 
coefficients of these micropollutants between car- 
bonate water and top soil material, residual loam 
and dolomite were determined. The calculation of 
effective equilibrium coefficients between soil 
water and soil of ambient Rendolls revealed that 
the thin soil layer of Karst terrains acts as major 
pollutants sink. Furthermore, co-precipitation of 
pollutants can occur during the precipitation of 
dissolved humic material. However, due to rapid 
percolation of soil and Karst waters 0.3 to 3.3% of 
the deposited contaminants can reach the ground- 
water. (See also W88-02480) (Author’s abstract) 
W88-02481 


ORGANOCHLORINE PESTICIDE CONTENTS 
OF TRIBUTARIES INTO BLANCA BAY, AR- 
GENTINA, 

Instituto Argentino de Oceanografia, Buenos 
Aires. Lab. de Quimica Marina. 

H. V. Zubillaga, J. L. Sericano, and A. E. Pucci. 
Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 43-53, January 1987. 4 fig, 2 tab, 17 ref. 


Descriptors: *Path of pollutants, ‘*Estuaries, 
*Blanca Bay, *Organochlorine compounds, *Pesti- 
-— Water analysis, Organic compounds, Argen- 
tina, Streams. 


Thirteen replicate water samples from streams 
emptying a Blanca Bay, Argentina, were taken 
to study the environmental quality of the surface 
waters. Of eleven chlorinated les, five were 
detected in all the sampling places as both dis- 
solved and adsorbed ies: alpha-HCH, gamma- 
HCH (lindane), heptachlor, delta-HCH, and aldrin. 
The concentrations were in the following ranges: 
alpha-HCH = 3 to 68 ng/L and 9 to 239 ng/g, 
lindane = 2 to 42 mg/L and 10 to 542 ng/g, 
hlor = 5 to 32 ng/L and 9 to 390 ng/g, 
delta-HCH = 1 to 10 ng/L and n.d. to 87 ng/g, 
and aldrin = 1 to 7 ng/L and n.d. to 33 ng/g for 
filtered water and suspended matter samples, re- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Poliution 


spectively. Heptachlor epoxide, dieldrin, o- 
p’DDD, and p-p’DDT were ne in solution at 
a one sampling site whereas p-p’DDD and o- 
p’DDT were not detected. The Shen revealed a 
+ set ae distribution of these compounds over 
the studied area. The higher concentrations of 
organochlorines were detected downstream from 
urban areas. (Author’s abstract) 
W88-02483 


ACIDIFICATION OF NOVA SCOTIA LAKES: 
IIIT ATMOSPHERIC DEPOSITION OF S04 
AND NO3 AND EFFECTS ON URBAN AND 
RURAL LAKES, 

Nova Scotia Dept. of the Environment, Halifax. 
J. K. Underwood, J. G. Ogden, J. J. Kerekes, and 
H. H. Vaughn. 

Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 77-88, January 1987. 5 tab, 42 ref. 


Descriptors: *Water pollution sources, *Lakes, 
*Limnology, *Acid rain, *Acid ition, *Sul- 
fates, *Nitrates, Urban areas, Ri areas, Water 
chemistry, Rainfall. 


Although water chemistry of precipitation and 
lakes in Nova Scotia is dominated by Cl from sea 
salt, correction for marine influence reveals that 
the dominant anion in acidified lakes is SO4. At- 
mospheric deposition of non-marine SO4(SO4*) 
and NO3-N for the period 1977-1980 at 4 stations 
in southwest Nova Scotia averaged 47 meq SO4*/ 
sq m/y and 21 meq NO3-N/sq m/y compared with 
38 and 13 meq, respectively, for the average of 3 
stations in the northeastern third of the province. 
Precipitation pH increased from 4.5 to 4.8 along 
the same axis. Almost 50% of the SO4 deposition 
occurred when storms came from the southwest, 
indicating low pressure tracks which pass south of 
major Canadian sources of S. SO4* deposition in 
eacteapoliten Halifax (1982 bulk data) was 87 m 

sq m/y, due to local emissions of ca.28300 ton S in 
the area, as well as LRTAP. Concurrent deposi- 
tion of NO3-N was 15 meg/sq m/y (2.1 kg/ha/y). 
Loadings from SO4 deposition in the Halifax area 
amount to 42 kg/ha/y and clearly exceed the 
federal guideline of 20 kg/ha/y. Water chemistry 
of southwest, northeast, and Halifax area lakes 
So Se a 
or atmospheric deposition. In ition a positive 
relationship between SO4* concentrations in the 
urban lakes and proximity to the center of the 
urban area is found. (Author’s abstract) 

W88-02484 


INCIDENCE OF ANTIBIOTIC RESISTANT 
BACTERIA IN DRINKING WATER IN CAIRO, 
National Research Centre, Cairo (Egypt). Water 
Pollution Contro! Lab. 

H. agai S. A.-A. Kassim, and S. M. 


Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 123-128, January 1987. 3 tab, 17 ref. 


Descriptors: *Bacteria, eae = J water, *Antibi- 
otic resistance, igen diversity, Pol- 
lutant identification, Cairo, orination, Disinfec- 
tion, Water treatment, Public health. 


The presence of antibiotic resistant bacteria was 
found among standard plate count (SPC) popula- 
tions of chlorinated drinking water from two dis- 
tricts in Cairo. SPC values obtained were low, 
ranging between 20 and 3800/mL. Most strains 
to be ampicillin resistant (89.7%). Those 
were followed by sulfaguanidine (78.1%) and 
— (56.9%). The majority of the tested 
strains were resistant to two or more antibiotics 
(multiple antibiotic resistant, MAR) which repre- 
sent 62.4 to 98% of the total isolates of the mean 
in a month. Identification of 363 MAR 
strains revealed that gram-positive rods were dom- 
inant in chlorinated drinking water. Gram-negative 
fermentative-rods, gram-positive cocci and gram- 
negative nonfermentative rods resent the 
second, third and fourth group of the identified 
MAR phenotypes. The impact of the antibiotic 
resistant bacteria in drinking water as a health 
hazard is discussed. (Author’s abstract) 
W88-02486 


SEDIMENT TRACE METAL CONTAMINA- 
TION IN THE IVORY COAST, WEST AFRICA, 
Florida Inst. of Tech., Melbourne. Dept. of Ocean- 
ography and Ocean Engin gineering. 

I. Kouadio, and J. H. Trefry. 

Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 145-154, January 1987. 2 fig, 4 tab, 23 
ref. NSF Grant INT-8311516. 


Descriptors: *Water pollution sources, *Sediments, 
*Trace metals, *Heavy metals, Ivory Coast, Mer- 
cury, Lead, Zinc, Wastewater. 


To help expand global perspective on trace metal 
parm Be aay concentrations of Cu, Fe, Hg, Mn, 
Ni, Pb, and Zn were determined for sediments 
from the Ebrie Lagoon in the Ivory Coast, a 
— —— West African nation. Excess loading of 
tals, especially Hg, Pb, and Zn was 
found at pm sites. The maximum concentration 
of Hg measured in sediments from the Ebrie 
Lapse (2250 ng/g) is about 30 times greater than 
natural levels. Similarly, Pb and Zn concentrations 
forthe Ivorian lagoonal sediments are as high as 
250 and 560 microgram/g, en: showing 
sizeable anthropogenic inputs. Trace metal sources 
to the Ebrie Lagoon include untreated sewage and 
industrial wastes, (Author’s abstract) 
W88-02487 


HISTORY OF AIRBORNE POLYCYCLIC ARO- 
MATIC HYDROCARBONS (PAH) AND PERY- 
LENE AS RECORDED IN DATED LAKE SEDI- 


Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Elintarvikelaboratorio. 

K. Wickstrom, and K. Tolonen. 

Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 155-175, January 1987.5 fig, 4 tab, 35 
ref. 


Descriptors: *Water [om goucond sources, *Lakes, 
“Limnology, *Polycyclic aromatic hydrocarbons, 
*Sediment cores, Catchment areas, Finland, Sedi- 
ments, Perylene. 


nn gh aromatic hydrocarbons (PAH) were 
pi a sediment cores from five small forest 
fake in in Finland. The catchments of the lakes were 
undisturbed (2 lakes) or only very slightly dis- 
turbed by human activity (3 lakes), None of the 
lakes had runoff delivery of PAH from their 
shores. Lead-210 dating of four lakes enabled the 
calculation of individual PAH fluxes over the past 
100 to 150 yr. The sedimentary distribution of 
abiotic PAH in these lakes appears to be pact 
of the development of comb 
energy production in Finland and adjacent coun- 
tries. development is reflected in an overall 
increase in sedimentary PAH since about 1850. 
After World War II the rate of accumulation of 
PAH continues to increase. The large variation 
between the PAH fluxes of different lakes indicates 
different trapping efficiencies and/or preservation 
of the PAH compounds due to limnological differ- 
ences between the lakes. (Author’s abstract) 
W88-02488 





MODIFICATIONS IN PHOSPHORUS LOAD- 
ING TO ONONDAGA Bry U.S.A., ASSOCI- 
ATED WITH ALKALI MANUF. ACTURING. 
Upstate Freshwater Inst., Inc., Syracuse, NY. 

S. W. Effler, and E. M. Owens. 

Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 177-182, January 1987. 5 fig, 19 ref. 


Descriptors: *Water pollution sources, *Lakes, 
*Limnology, *Phosphorus, *Industrial wastewater, 
Ions, Pollution load, Onondaga lake, Seasonal vari- 
ation. 


The effects of an alkali production facility on P 
loading to the epilimnion of Onondaga Lake are 
documented for the spring to fall interval of 1980 
and 1981. The effects include additional load to the 
epilimnion from the hypolimnion and the outlet, 
and reduced loads from dense, ion-enriched in- 
flows. Despite the compensating effects, the load 
received by the epilimnion from spring through 
fall is greater than previously estimated as a result 
of ° manufacturing operations. (Author’s ab- 
stract 


RESIDUES OF oo ,8-TETRACHLORODI- 
BENZO-P-DIOXIN IN THE SPRING RIVER, 
MISSO' 


URI, 
Missouri Cooperative Fishery Research Unit, Co- 
lumbia. 
R. L. Crunkilton, L. M. Smith, J. D. Petty, and R. 
D. Kleopfer. 
Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
pi 1/2, p 219-231, January 1987. 3 fig, 1 tab, 43 
ref. 


Descriptors: *Path of pollutants, *Dioxins, *Popu- 
lation exposure, Tissue analysis, Food chains, Pop- 
ulation exposure, Fate of pollutants, Fish, Mol- 
lusks, Bioaccumulation. 


Contamination of the a in southwest 
Missouri by  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) is believed to result from several well- 
defined ogee source waste dis sites. Analyses 
of 31 samples and samples of crayfish, mussels, 
other aquatic invertebrates, and sediments collect- 
ed in 1981-1983 demonstrated a rapid decline in 
TCDD levels in biota both upstream and down- 
stream of the area of contamination and are be- 
lieved to indicate a continuing, long term input of 
TCDD into the river. Mean concentrations of 
TCDD 0.5 km dounstream from the area of con- 
tamination were 38 parts ree trillion (pptr) in 
whole fish and 20 pptr in fish fillet; mean concen- 
trations beyond 14 km downstream were below 4 
pptr in both whole fish and fillets. Caged mussels 
(65 day exposure) did not accumulate TCDD (de- 
tection limit, 10 pptr). High fish consumption by 
local sportsmen may indicate maximum permissible 
concentrations of less than 5 pptr. in fish fillets. 
(Author’s abstract) 

W88-02491 


BIOAVAILABILITY OF SEDIMENT-SORBED 
ORGANIC CHEMICALS: A REVIEW, 

Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

J. P. Knezovich, F. L. Harrison, and R. G. 
Wilhelm. 

Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 233-245, January 1987. 101 ref. EPA 
Interagency Agreement (EPA-79-D-X0856) and 
DOE Contract W-7405-Eng-48. 


Descriptors: *Reviews, *Path of pollutants, 
*Water lution effects, *Organic compounds, 
*Bioavailability, *Sediments, *Adsorption, Food 
chains, Public health, Bioaccumulation. 


Xenobiotic chemicals that are present in aquatic 
environments are typically concentrated on sus- 
pended particles and sedimentary materials where 
they represent a source of chronic contamination 
to benthic and pelagic or; . Laboratory and 
field studies of bioaccumulation, toxicity, and food- 
chain transfer of chemicals bound to sediment have 
shown the potential ecological impacts that may 
result from the contamination of sediments. In this 
review, the chemical and physical processes that 
determine the environmental fate of sediment- 
sorbed organic chemicals are outlined, and their 
relationship to to bioavailability is discussed. Methods 
currently used to predict the fate of pollutants in 
the aquatic environment are of limited use for the 
assessment of sediment-sorbed chemical bioavaila- 
bility because they are based on the compound’s 
behavior in the water column. Furthermore, an 
organism’s morphology and ecological niche can 
profoundly affect its ability to accumulate xenobio- 
tic chemicals from ts and these must be 
considered before the population at greatest risk 
can be identified. (Author’s abstract) 

W88-02492 


5C. Effects Of Pollution 


ENVIRONMENTAL IMPACTS OF SLUDGE 
DISPOSAL, 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. 

R. C. Loehr. 





IN: Gudea and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 179-196, 2 fig, 6 


tab, 6 ref. 


Descriptors: *Environmental effects, *Sludge dis- 
posal, *Waste a Air pollution, Water pollu- 
tion, Legislation, Social aspects, Sludge. 


The disposal of slud; 
can affect the air, 
consideration of human and animal health, plant 

growth and nuisances, as well as protection of 


is a complex problem that 


wastewater treatment 
pers singe Bema and dis- 
fecting management 
posal, and the impact of such legislation on sludge 
management are shown in tabular form. Sludge is 
the inevitable product of our standard of living and 
desire for a better environment. Sludge must be 
considered as a potential threat to the environment 
(negative i impact) ands potential resource thal 
should be ut == Environmen:. 
tally pda pen she of sludge dis- 
must be utilized. The adverse environmental 


discussed greatest concern 
¥ on i, (See also W388-01499) (Lantz-PTT) 


IMPACT OF SLUDGE INCINERATION ON 
THE ENVIRONMENT, 


Camp, Dresser and McKee, Inc. Boston, MA. 
W. R. Niessen. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
—— Arbor, MI. 1981. p 197-210, 3 fig, 7 
tab, 3 


Descriptors: *Environmental effects, *Sludge dis- 
*Incineration, Air pollution, Waste disposal, 
ial wastes, Sludge drying, Ash. 


The primary impacts associated with sludge incin- 
= a oe oe energy 
. Air pollution. can be a 
impact ore ‘sludge incineration, par- 

ticularly for older plants ominped with anlognte 
air pollution control equi it. However, modern 
plants, or older plants that have been es ier 
luce air emissions that i modest, particular! 
Erion af due nhaieeky seal castes of dite 
generated in most treatment plants. he: 


startup and ash transportation, Energy recovery 
practiced with sludge incineration can offset in- 
plant fuel use for heat and hot water and, if appro- 
priate nearby energy markets can be found, may 
pee enerate revenue and reduce or eliminate 


pone so Sludge incineration need not, and 
should not, be considered as an environmentally 
unsound h mower sludge management. 


Proper 
design te air — and 
substantially elimina eliminate to mitigate a rac- 

and realistic. When coupled wii careful 
fil < design and operation to avoid water pollution 
from ash disposal, incineration s:| rovide 
— control of health impacts and of a 
ta associated with sludge disposal. (See 
We8-0105) (Lantz-PTT) 


W88-015 


MONITORING THE RESPONSE OF SOILS 
AND CROPS TO SLUDGE APPLICATIONS, 
Purdue Univ., Lafayette, 4° Devt. of Agronomy. 
L.E, and D. W. Ni 

IN: Sludge and Its Ultimate ‘Disposal. Ann Arbor 
— Ann Arbor, MI. 1981. p 217-239, 13 tab, 


and water. It requires: 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Environmental effects, *Monitoring, 


ssindge 


relative to mr os hee The extent of soil and 
monitori oe pe, edie 
icati inn anal. If sludge application rai 
are consistent with the amoun' ptrce. hy ccomerrry 
the crop and the limitations on Cd and sludge 
stabilization, no monitoring of crops is needed. 
Since soil oe en ee eee 
uptake of heavy metals (e.g., Zn, Cu, Ni and Cd), 
eee eee ene <2 eae ee 
the pH is 6.5 or above whenever food-chain 
are grown. In addition, routine soil testing 
available P and K is recommended so that apete- 
mental fertilizer P and K can be applied, if needed, 
wus i-camied & deus aoineen 
a | application 
t recommendations for agricul- 
being Cd accu- 
mulation in crops; NO3(-) leaching into ground- 
js vt mare | Zn, Cu and Ni in soils; 
maintenance of soil pH at 6.5 or above. (See 
so WHE0109) (Lantz-PTT) 


a DISPOSAL EFFECTS ON GROUND- 


WATER, 
Michigan Dept. of Public Health, Lansing. Bureau 
of Environmental Occupational Health. 
W. A. Kelley. 
IN: —. and Its Ultimate Disposal. Ann 
Science, Ann Arbor, MI. 1981. p 259-262. 


rs: *Land *Groundwater qual- 
ity, *Environment effects, Standards, 
Wastewater treatment. 


Previous discussions of the Water Quality Stand- 
standards broug 


Tob of prot Sables thang va ty on elttis 
ig public health for many years with 
tules. While it may be difficult 


sludge is a resource to be utilized or a waste to be 
—_ of eneety See continue. It 
Pree ap mp cele p-mpager tens. Abs 


water, crops, and animals, it i 
<- _ (See also W88-01499) (Lantz-PTT) 


CADMIUM EFFECTS ON MYCORRHIAGE: A 
RESEARCH NEED IN FORESTLAND APPLI- 
CATION OF SLUDGE, 

Michigan Univ., Ann Arbor. Dept. of Civil Engi- 


1: W. Bulkley. 


IN: Sludge and Its Ultimate Disposal. Ann. Arbor 
Science, Ann Arbor, MI. 1981. p 263-270, 1 tab, 13 


73 


Effects Of Pollution—Group 5C 


ref. 


Descriptors: *Cadmium, *Water pollution effects, 
*Mycorrhizae, *Forests, *Sludge disposal, Waste 
disposal, Environmental effects, Heavy metals, 
Wastewater disposal, Land disposal. 


Since the passage of The Water Pollution Control 
Act Amendments of 1972 (PL 92-500) and the 
Clean Water Act of 1977 (PL 95-217), municipali- 
ties throughout the United States have been work- 
ing to improve the performance and capability of 
their wastewater treatment plants. One goal of the 
federal legislation has been for all municipalities to 
provide a level of treatment at least equal to sec- 
ondary treatment. One direct result of the en- 
hanced treatment of wastewater is a significant 
increase in the production of solids (sludge) at 
these treatment plants. Consequently, one compo- 
nent of improved performance of the treatment 
plants is to implement means of reliable disposal of 
the sludge removed from the wastewater flow at 
the plant. Issues associated with land application of 
municipal wastewater treatment plant effluents and 
sludges to forest land are important research 
topics. This chapter represents a brief status report 
on one component of this important issue, namely, 
the fate of heavy metals that may be present in the 
wastewater treatment plant sludge. In particular, it 
is important to establish whether the application of 
these sludges to forest land will minimize the possi- 
ble adverse environmental impacts of toxic heavy 
metals. It is important to establish under what 
conditions forest land application of sludge con- 
taining toxic heavy metals will be effective and 
environmentally sound. (See also W88-01499) 
(Lantz-PTT) 

W88-01520 


FILLING IN OF HARBOUR BASINS WHICH 
CONTAIN CONTAMINATED SILT, 

Rotterdam Public Works Dept. (Netherlands). 

M. Veltman. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 36-51, 6 fig, 5 ref. 


Descriptors: *Harbors, *Contaminated sediments, 
*Water pollution effects, *Silt, *Dredging, 
Groundwater pollution, Tides. 


Much more consideration must be given to the 
influence of civil engineering works on the biotic 
and abiotic environment than was given previous- 
ly. The reasons for this are the large scale of the 
projects, the increasing shortage of space, and the 
increasing use of substances which may pollute the 
environment. These problems arise not only during 
the dredging and disposal of silt, but the ground is 
also being contaminated to an increasing degree on 
inland sites. Every project requires individual as- 
sessment. Using an example taken from the bound- 
ary between land and water, the influence which 
the type of work and possible concentrations of 
contaminants may have-upon the environment are 
set out. The means for the possible dispersion of 
these contaminants can also be determined. A 
harbor basin with polluted silt on the bottom may 
be filled in by the use of a specially adapted 
method in which the contaminated silt is not re- 
moved by dredging but is carefully covered by a 
layer of sand in which a protective clay layer has 
been sandwiched. Direct contact with the contami- 
nated silt is not possible because of the use of the 
covering layer. The effect of polluted groundwater 
in the environs of the harbor is very limited. Only 
after some time will the contaminants enter the 
water remaining in the part of the harbor which 
has not been filled. The tidal flow will effect a 
further dilution and for this reason the possible 
increase in the concentration of contaminants in 
the water of the harbor will not be measurable. 
From the example given it appears that it is impor- 
tant to be able to describe the processes. If the 
effects of pollution are known, then the best solu- 
tion can be chosen. (See also W88-01522) (Lantz- 


PTT) 
W88-01526 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Army Engineer Waterways Experiment Station, 

Vicksburg, MS. Environmental Lab. 

J. D. Lunz, and D. R. Kendall. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related be gyre ig 10-14 

September 1984, Charleston, South Carolina. Final 

Report, March 1987. p 84-95, 5 fig, 2 tab, 29 ref. 


Descriptors: *Benthic environment, *Environmen- 
tal effects, *Waste disposal, *Fish, *Dredging, 
Sediments, Contaminated sediments, Benthic Re- 
sources Assessment Technique, Biomass. 


Preoperational baseline characterizations and pos- 
toperational monitoring strategies associated with 
posal in the coastal zone com- 


ments. The US Army Engineer Waterways Exper- 
iment Station is developing and field-testing a tech- 
nique that uses benthic invertebrate community 
data to make quantitative statements about the 
— habitat value to fish of natural bottoms and 
bottoms modified by dredged material disposal or 
luencing substrate quality. The 
technique, called Benthic Resources Assessment 
Technique (BRAT), employs two different types 
of information from a project area. A list of the 
bottom-feeding fishes inhabiting a project area is 
used to select the benthic resources important to an 
impact assessment. As the first bone observations 
and measurements of the mo of specimens 
of these species are carried a data reduc- 
tion and analysis sequence that assigns each fish to 
a feeding strategy class or guild that appears to 
correlate with potential prey size and a prey’s 
location (depth) below the sediment surface. The 
second step involves the analysis of information 
from a benthic macroinfaunal invertebrate commu- 
nity survey. The BRAT then classifies the inverte- 
brate taxa according to their size and the distribu- 
tion of their biomass relative to the sediment sur- 
face. Estimates of standing crop complement this 
classification scheme. When combined, the two 
types of information provide an estimate of the 
potential prey biomass (grams/sq m) or energy 
(kilocalories/sq m) available to the fish in a 
ticular feeding guild. (See also W88-01522) (Au- 
thor’s abstract) 
W88-01531 


LONG-TERM MONITORING OF CE HABITAT 
DEVELOPMENT ON DREDGED MATERIAL 
SITES, 1974-84, 

Army Engineer Waterways Experiment Station, 
Vicksburg MS. Environmental Lab. 

M. C. Landin, and C. J. Newling. 

IN: Tiied United States - The Netherlands Meet- 
ing on Dredging and Related bgp 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 102-105. 

Descriptors: 


*Monitoring, *Ecological effects, 
*Dredging, *Disposal sites, *Waste disposal, *Vir- 
ginia, Wetlands, Georgia, Florida, Texas, Califor- 
nia, Oregon, Connecticat, Water quality, Environ- 
mental effects, Alabama, Minnesota, Michigan, 
Louisiana. 


Over the past 11 years, seven dredged material 
sites located in US waterways have been planned, 
constructed, planted, and monitored by the US 
Army Engineer Waterways Experiment Station 
(WES). Wetland sites are located at Windmill 
Point in the James River, Virginia; Buttermilk 
Sound in the Altamaha River, Georgia; Drake 
Wilson Island in Apalachicola Bay, Florida; Boli- 
var Peninsula in Galveston Bay, Texas; Salt Pond 
3 in south San Francisco Bay, California; and 
Miller Sands Island in the Columbia River, 
~—— Upland sites are located at Nott Island in 
the Connecticut River, Connecticut; Bolivar Pe- 
ninsula; and Miller Sands. In addition, — 
dredged material sites developed by Co: 
tricts are being monitored formally by W beeen 
several are being monitored informally at other site 
visits. Southwest Pass at the mouth of the Missis- 
sippi River, Louisiana (New Orleans District), and 


Lake of the Woods at Warroad, Minnesota (St. 
Paul District), are wetland sites only; Gaillard 
Island in lower Mobile Bay, Alabama (Mobile Dis- 
trict), and Pointe Mouillee in western Lake Erie, 
Michigan (Detroit District), are both wetland and 
land sites. Research and development of ions 
pe sites has shown that habitat devel t is 
feasible and that habitats can be ly devel- 
oped on dredged material under a variety of site- 
specific conditions. Each of the sites described has 
served as a representative of habitat types found in 
US waterways, and each has shown that it can be 
developed into a beneficial use fairly —- This 
development usually takes less than 3 years. The 
wetland sites have exceeded early expectations, 
while the upland sites have been less successful. 
Data gained from long-term monitorin, ae these 
developed sites can be extrapolated to o' 
tial wetland development sites. (See also Pee. 
01522) (Lantz-PTT) 
W88-01533 


HEAVY METAL POLLUTION FROM MINING 
IN GREENLAND, 
Groenlands Fisker og Miljoeundersoegelser, Co- 


P. Johansen, M. M. Dedicate Asmund. 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
685-693, 6 fig, 1 tab, 2 ref. 


Descriptors: *Heavy metals, *Mine wastes, 
*Greenland, *Water pollution effects, *Path of pol- 
lutants, *Water pollution sources, Lead, Zinc, 
Cryolite, Mussels, Waste disposal 


Studies on the impact of mining on the environ- 
ment have been conducted at three mines in 
Greenland. These include a lead-zinc mine and a 
cryolite mine in West Greenland, both in 
ation, and an abandoned lead-zinc mine in 
Greenland. Widespread dispersal of heavy metals 
from the mining operations have taken place at all 
three mines, and very high levels of lead and 
sometimes zinc are found in blue mussels and sea- 
weed in the intertidal zone of the sea. The sources 
of the polluting metals are somewhat different at 
the mines. The most important sources seem to be 
tailings disposal to the sea, airborne spreading of 
dust containing metals, melting water and precipi- 
tation a. piles of concentrate or tailings left 
on land. Wor! is being undertaken to reduce the 
adverse environmental impact at the three mines. 
(See also W88-01554) (Author’s abstract) 
W88-01562 


BIOGENIC NATURE OF CORROSIVITY OF 
SULPHIDE DEPOSITS MINE WATER AND 
SOME OF ITS GEOCHEMICAL AND MINING- 
TECHNICAL IMPACTS, 

Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
Te i Inzhenerdoi Geologii, Moscow 


V. M. Panteleev, G. A. Volkov, and V. I. Kuzkin. 
IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
759-764, 2 ref. 


Descriptors: *Water pollution effects, *Corrosi- 
vity, *Sulfides, *Mine water, Geochemistry, Aero- 
bic bacteria, Microbiological studies, Sulfuric acid, 
Ferric sulfate, Carbon dioxide, Chemical reactions, 
Chemical analysis. 


Any ore deposit under production represents an 
open thermodynamic system. The composition and 
properties of the solid, liquid and gaseous phases of 
this system changed the physical-chemical 
conditions of weathering. In sulfide deposits in 
underground mine workings, a sharp activation of 
these processes takes place under the impact of 
aerobic autotrophic and heterotrophic microorga- 
nisms. This is followed by mine water enrichment 
with biogenic components (sulfuric acid, ferric sul- 
fate, organic complexes, carbon dioxide) and for- 
mation of corrosive mine water. The impact of this 
water on ore and rock-forming minerals causes 
irreversible changes in their crystalline-chemical 
structure, decrease in strength and elastic proper- 
ties, and leaching of metals. This results in lessen- 
ing stability of ore and enclosing rock, ore impov- 
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erishment, destruction of concrete mine lini 
corrosion of metal construction and mining electri- 
cal equipment, and the possibility of surface water 
contamination by mine water. (See also W88- 
01554) (Lantz-PTT) 

W88-01568 


WASTES IN MARINE ENVIRONMENTS. 
Office of Technology Assessment, Washington, 


DC. 
For primary bibliographic entry see Field 2L. 
W88-01667 


pb ey al EVALUATION OF THE 

EFFECTS OF SURFACE APPLICATION OF 

prep SLUDGE TO AGRICULTURAL 
NEAR ROCKTON, ILLINOIS, 

re State Geological Survey, Urbana. 

For primary bibliographic entry see Field 5B. 

'W88-01672 


ANTHROPOGENIC ANOXIFICATION (’EU- 

TROPHICATION’) OF THE WATER TABLE 

REGION OF A DEEP PHREATIC AQUIFER, 

Weizmann Inst. of ot Saaeees Rehovoth (Israel). 
Dept. of Isotope Researc 

Fort primary tloiogrephic, entry see Field 5B. 

W88-01688 


EFFECT OF BIPHENYL ETHER HERBICIDES 
ON THE FORMATION OF MUTAGENIC IN- 
TERMEDIATES FROM PROCARCINOGENS 
BY RAINBOW TROUT, 
Hakodate Junior Coll. (Japan). 
M. Miyauchi, and T. Uematsu. 
i Environmental Contamination and 
i BECTA6, Vol. 39, No. 2, p 175-181, 
August 1987. 2 tab, 16 ref. 


tors: *Water pollution effects, *Biphenyl 
gen goer a 

lu 
Fish diseases, Toxicity. 


Biphenyl ether herbicides are used worldwide and 
are si of inducing the growth of tumors in 
i in herbici waters. The 
ply: a herbicides and related com- 
pol formation of —. interme- 
diates Pool procarcinogens by the S-9 fraction 
from rainbow trout were examined using the Sal- 
monella/microsome test. It was = that the 
pon ray ether herbicides and their related com- 
junds enhanced the mutagenicity of procarcino- 
pes Biphenyl ether herbicides are dechlorinated 
the environment by various factors, such as 
it, and would aunties be detected in their 
lorinated forms including —— 
ether and 4’-chloro-4-nitrobipheny! ether. 
fish contaminated by biphenyl ethers encounter 
such as amines and amides, the risk 
genicity is increased. (Wood-PTT) 


Tumors, 





of carcino; 
W88-01715 


TOXICITY OF CRUDE OIL TO THE METABO- 
LISM OF FRESHWATER MINOR CARP, PUN- 
TIUS SOPHORE, 

Bihar Univ., Muzaffarpur (India). Dept. of Zoolo- 


gy. 

M. S. Prasad. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 2, p 188-193, 
August 1987. 1 fig, 2 tab, 14 ref. 


rs: *Toxicity, *Water pollution effects, 
*Oil Coatioa, *Carp, *Fish physiology, *Respira- 
tion, Fish metabolism, Lethal limit, Mortality, Sub- 
lethal effects, Oil. 


The effects of crude oil on the rate of metabolism 
in Fg ee fishes have not been investigated 

fully. Therefore, the in vitro respiration rate and 
the overall in vivo ms angen rate of the freshwa- 
ter minor carp, Puntius hore, was measured 
after exposing the fish to different doses of crude 
oil extract for v: . The respiration rate 
in vivo declined in almost all of the six concentra- 





tions of crude oil examined. The percent decrease 

in oxygen uptake rate with respect to the oil con- 

centrations at different exposure periods was plot- 

ted. Oe a ae oe 

96 hours exposure at a concentration of 200 ppm, 

bet a deceees Of cul 57.5%, wen feecwded cher 
at the same concentration. The 


dary amelie of the il 

ry epithelium. 
es hhamoaeae Uh lethal doses of 
an increased breathing 


rate. (Wood- 

'W88-01716 

TOXICITY OF VANADIUM TO DIFFERENT 
‘ANISMS, 


ji VZW, Ghent (Belgium). 

J.-M. Lager and B. Neven. 
Bulletin Environmental Contamination and 
Toxicol! I BECTAG Vol. 39, No. 2, p 194-201, 
August 1987. 1 fig, 4 tab, 15 ref. 


Descriptors: *Water pollution effects, *Toxicity, 

*Vanadium, *Crustaceans, *Fish, Daphnia, Mortal- 

ity, Lethal limit, Heavy metals, Water pollution 

sources, Aquatic life, Aquatic environment. 

The natural concentration of vanadium which is as 

abundant as nickel and zinc in the earth’s crust in 
environment is low since vanadium 


8-01717 


OF LEAD IN 


Morehouse Colt, Atlanta, GA. Dept. of Biolo 
J. Bender, and V. Ibeanusi - 
Bulletin 


EFFECTS OF 
Danae 


Environmental Contamination and 
xicology BECTA6, Vol. 39, No. 2, p 209-213, 
August 1987. 3 fig; 6 ref. U.S. Bureau of Mines 
Contract J0134023 and NIH Grant RR-8006. 


; *Water pollution effects, *Lead, 
*Bioaccumulation, Cyanophyta, Ana- 
Carbon dioxide, Wastewater pollution, 
Wastewater, Heavy metals, Biomass, Energy, 
Light, Glucose, Microbiological studies. 


A descriptive model of long-term metal uptake, 
including experiments in media enrichment, is lack- 


*Algae, 
baena, 


periods of time is important to both 
the development of recovery systems and the pro- 
bee le ee agape: ae pa 
Therefore, the effects of carbon dioxide 
wastewater enrichment on the simultaneous - 
ture and lead uptake in Anabaena during a 30-day 
culture period, and the effects of energy supply on 
the lead uptake were investigated. It was found 
that the presence of carbon dioxide or wastewater 
supplements increased the lead uptake rate by Ana- 
baena and that the two combined _ gern 
highest level of lead uptake. Enric! signifi- 
cantly increased ied eolibe thei 6 dave, bat tears 
was a lack of correlation between biomass produc- 
tion and lead uptake. Carbon dioxide i 
lead uptake but not culture growth between days 6 
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0b ASN OOE A Sep of cover haat 
that enrichments of both wastewater and carbon 
i om wih, oly a be ere fn id 
in eee woe a 28% increase in lead 


better energy 
pa pc cultures lead 
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EFFECTS OF THE PESTICIDE DIFLUBEN- 
ZURON ON LARVAL HORSESHOE CRABS, 
LIMULUS POLYPHEMUS, 

Rima 
Pe Wa Weis, and A. Ma. 
Bulletin 


Tonicology BECT BECTAG, Vol 39, No. 2 p 224228, 
gust 1987. 1 fig, 11 ref. 

: *Water pollution effects, *Pesticide 
Larval oe aaa Insecticides, 
— Mortality, Lethal limit, Molting, 


Diflubenzuron (DFB), used for insect control, is a 
chitin syn inhibitor therefore, not a wide 
spectrum toxicant, but it does have adverse effects 


water hatching. 
eT ee ee 
of the L. polyphemus larvae were investigated. It 
i microgram DFB/ 
oe car anied & « at equpamniges ae 
days, but then molted at a rate comparable to the 
Is; exhibited 


DUBIA TESTED ‘Oo TEM- 
PERATURES: STATIC ACUTE TOXICITY TEST 
RESULTS, 

Dow Chemical Co., Midland, MI. Health and En- 
vironmental 

gape geo encore py om bdr orgy ae 
Bulletin Contamination _ and 


vironmen 
Toxicolo; rd BECTAS, V. Vol. 39, No. 2, p 229-236, 
August 1987. 6 tab, 15 ref. 


Descriptors: *Water pollution effects, *Ethanol, 
*Crustaceans, *T' va pl Solvents, Organic sol- 
vents, Daphnia —— 
dubia, Temperature, Mortality, Lethal limit. 
Ethanol is a commonly used solvent in toxicity 
testing, but there are few studies in the literature 
devoted to its toxicity to lankton. The re- 
sponses of Daphnia magna and Ceri ia dubia 
to ethanol were pone hart) at 
oe ee ees 
and 24 C. No statistically significant difference 
chi-square between the toxicity of ethanol to D. 
magna at 20 and 24 C was found, though C. dubia 
was significantly more sensitive to ethanol at 24 C 
than at 20 C. C. dubia was 1.9 times more sensitive 
to ethanol than D. magna at 20 C, and 2.4 times 
eon anes eee rane 6 US 
differences are probably due to the 
bi ifference in size; healthy D. magna neonates 
—— approximately 18 micro dry, while 
thy C. dubia neonates weigh about 4 micro- 
grams dry. It was concluded that the requirement 
of <0.5 ml/L ethanol for D. magna will not create 
added problems in the execution of the static acute 
test, but it may prove detrimental to C. dubia at 
either temperature. (Wood-PTT) 


Effects Of Pollution—Group 5C 


W88-01721 


SHORT-TERM EFFECTS OF PROPANIL ON 
OXYGEN PRODUCTION BY PLANKTON 
COMMUNITIES FROM CATFISH PONDS, 

Delta Branch Experiment Station, Stoneville, MS. 

C. S. Tucker. 

Bulletin of Environmental Contamination and 
Agus 18 BECTAG6, Vol. 39, No. 2, p 245-250, 
~ — 6 ref. USDA Agreement 


oa *Agricultural runoff, *Water pollu- 
i ects, *Propanil, *Plankton, *Oxygen pro- 
duction, *Herbicides, Pesticides, Oxygen, Catfish, 
Chemical interference, Mississippi, Photosynthesis, 
Fish ponds, Fish population. 


i, the commercial pond culture of 

Ictalurus punctatus often occurs in 

nt to rice which are sprayed 
propanil. Because the 


In Mississi 
pene 
ee’ 
i usally applied to the ice feds by arp S 
could drift over the catfish ponds and 


cause depletion of dissolved oxygen in the ponds. 
The cal 


iter were estimated to cause a 25% reduction in 

= production. Propanil concentrations up to 
60 micrograms/liter did not affect oxygen con- 

poles by communities significantly, so the de- 
creases in net community y oxygen production were 
caused by inhibition of thetic oxygen pro- 
duction. The i wey il 
prodaction appeared to be independent of the pen 
eral taxonomic com ie of the phytoplankton 
community. (Wood- 
W88-01723 





PREFERENCE OF THE GREEN PEACH 
APHID, MYZUS PERSICAE, FOR PLANTS 
GROWN IN SEWAGE SLUDGES, 

Cornell Univ., Ithaca, NY. Dept. of Entomology. 
For primary bibliographic entry see Field 3C. 
W88-01724 


eae OF PHOSPHOGYPSUM WASTE 


Steffen, Robertson and Kirsten, Inc., Vancouver 
(British Columbia). 

For primary bibliographic entry see Field SE. 
W88-01733 


LONG-TERM IMPACTS OF . INDUSTRIAL 
WASTE CODISPOSAL IN LANDFILL SIMU- 
LATORS, 

SCS Inc., Covington, KY. 

For primary bibliographic entry see Field SE. 
W88-01738 


DYNAMICS OF BLUE-GREEN ALGAL (MI- 


LOWER NEUSE RIVER, 
CAUSATIVE FACTORS AND 
CONTROLS, 


North Carolina Univ. at Chapel Hill. Inst. of 
Marine Sciences. 

H. W. Paerl. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 217162/ 
AS. Price codes: A09 in paper copy, AOI in micro- 
fiche. North Carolina Water Resources Research 
Institute, Raleigh, Completion Report No. 229, 
April 1987. 164 p, 59 fig, 6 tab, 54 ref. Contract 
= 14-08-0001-G1035. Project No. USGS G1035- 


Descriptors: *Cy: ihyta, *Eutrophication, *Nu- 
trients, *Nitrogen, * phorus, *Nutrient remov- 
al, Algal blooms, Water quality, Management, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Neuse River, North Carolina, Limiting nutrients, 
Water pollution effects, Water pollution control. 


The physiological ecology of nuisance blue-green 
algal blooms is linked to environmental features of 
the lower Neuse River in North Carolina. Peary 
field and laboratory monitoring efforts and ex 
ments were carried out on a continuous basis 
1981 until Aeon ae padi A age gee 
ity and magnitudes of nutrient 
) as well as amenable physical con- 
perature, irradi- 


ance) responsible for bloom development and per- 
sistence during hydrologically diverse years. Vari 
able hydrological conditions, particularly evident 
as wet vs. dry spring-summer months, played a 
crucial role in determining bloom potentials in 
— years. Both adequate nutrient (specifi- 
ly nitrogen) | during wet spring months 
as well as subsequent low discharge (low flushing) 
conditions in summer-fall months pol ge: joint — 
in dictating the magnitudes and persistence o' 
blooms. Nutrient addition bioassay techniques ind 
vealed that nitrogen, largely as NO3-, controlled 
both magnitudes of primary productivity and M. 
aeruginosa bloom development. In part, periodic 
nitrogen limitation is a product of very high phos- 
phorus (as PO43-) loading, which leads to. exces- 
sive (for phytoplankton growth) PO43- concentra- 
tions on a year-round basis. Through the use of a 
novel nutrient dilution technique, it was concluded 
that at least a 30% cutback in spring and summer 
inorganic nitrogen loading be effective in 
M. aeruginosa bloom potentials, even 
during a ‘worst case’ it low ye | 
summer. Excessive phosphorus loadings sho 
also be reduced by at least 50% as part of a long- 
term management strategy for the lower Neuse 
River. (Lambert-UNC, WRRI) 
W88-01761 


pate eo ol ENRICHMENT OF THE CHESA- 

PEAKE BAY. 

—— Univ., Solomons. Chesapeake Biological 

For primary bibliographic entry see Field 2L. 
8-01802 


Malta Univ., Msida. Dept. of Mathematics and 
Science 


V. Axiak, and J. J. George. 
Marine Biology MBIOAJ, Vol. 94, No. 2, p 241- 
249, March 1987. 9 fig, 4 tab, 14 ref. 


Descriptors: *Hydrocarbons, *Petroleum products, 
*Oil pollution, *Water pollution effects, Oil, Mol- 
lusks, Clams, Physiological effects. 


The effects of long-term exposure to low levels of 
water- posers gee fractions of Kuwait crude oil, 
or to short-term exposure to chemically dispersed 
oil, on the gill performance of the clam Venus 
verrucosa were investigated. Reduced ac- 
tivities of the lateral cilia as well ok om Pl 
with the normal beating activities of the eulatero- 
frontal cirri led to reduced clearance rates and 
retention efficiencies of food particles less than 6 
micrometers in diameter. Frontal ciliary activities 
were significantly accelerated, while any retained 
oil droplets were conducted to the mouth region as 
food les. The activities of terminal and senso- 
ry cilia were also enhanced, and mucus production 
increased. Such responses may lead to a reduced or 
—— energy budget by the clam: (Authors’ 


W88-01804 


BAYESIAN ANALYSIS OR SCIENTIFIC JUDG- 
MENT OF UNCERTAINTIES IN ESTIMATING 
RISK DUE TO RN-222 IN U.S. PUBLIC DRINK- 
ING WATER SUPPLIES, 

North Carolina Univ. at a, = Dept. of 
Environmental Sciences and Engin 

For primary bibliographic entry - Field 5G. 
W88-01810 


ALIPHATIC AND AROMATIC HALOCAR- 
BONS AS POTENTIAL MUTAGENS _IN 
DRINKING WATER. III. HALOGENATED 
ETHANES AND ETHENES, 
Forschungsinstitut fuer Mikrobiologie und Hy- 
iene, Bad Elster (German D.R.). 

. Strobel, and T. Grummt. 
Toxicologi ical and Environmental Chemistry 
TXECBP. Vol. 15, Nos. 1/2, p 101-128, 1987. 1 
fig, 4 tab, 117 ref. 


Descriptors: *Chlorinated hydrocarbons, *Water 
quality control, * ing water, *Water treat- 
ment, *Water pollution effects, *Chlorination, 
Bioaccumulation, Industrial wastewater, 
Wastewater treatment, Water pollution sources, 
Halogens, Toxicity, Coolants, Disinfection. 


Members of the groups of halogenated ethanes and 
ethenes (ethylenes) can either be formed during 
chlorination of drinking water or are of commer- 


trichloroethane (1,1,2-TCEA), 1,1,1,2-tetrachlor- 
oethane (1,1,1,2-TCEA), 1,1,2,2-tetrachloroethane 
(1,1,2,2-TCEA), 1,1,2,2- (1,1,2,2- 
TBEA), 1,1-dichloroethene (1,1-DCE), 1,2-trans- 
dichloroethene (1,2-trans-DCE),. 1,2-dibromoeth- 
ene (1,2-DBE), and trichloroethene (TCE) have 
been tested for their mutagenic activity in the 
Ames test. The tester strains TA 97, TA 98, TA 
100, and TA 104 were employed. All tested com- 
pounds induced mutagenic effects in at least two 
tester strains. With the exception of TCE all sub- 
stances induced both base-pair substitutions and 
frameshift mutations. 1,1-DCE occurred as promu- 
tagen. The highest numbers of revertants were 
detected for 1 2-DCEA., The evidence of their 
presence in drinking water and their mutagenic 
activity makes them a potential health hazard. (Au- 
thor’s abstract) 

W88-01811 


OCCURRENCE OF PRECURSORS AND N- 
ALKYL-N-NITROSO COMPOUNDS, 

Paice Swedish Environment Protection Board, 
C. E. Bostrom, and L. E. Tammelin. 

Journal of Environmental Pathology, Toxicology, 
and Oncology JEPOEC, Vol. 7, No. 4, p 109-112, 
1987. 4 tab, 9 ref. 


Descriptors: *Nitrates, *Nitrites, * 

*Water pollution sources, *Water pollution 

Foods, Fertilizers, Chemical reactions, Environ- 
mental effects, Fate of pollutants. 


Nitrate, which is present in plants, soil, air, and 
water, may be considered a precursor of nitrosa- 
mines and nitrosamides. Increased use of fertilizers 
increases the nitrate concentrations in soil and 
fresh water sources. Microorgani in human 
saliva reduce nitrate to nitrite. It has been estimat- 
ed that 75% of the nitrite reaching the stomach in 
man originates from saliva, and 25% from cured 
meat products which contain nitrite. Certain reac- 
tions may decrease and in certain ci 

eliminate the risk due to nitrite. Gen from 
a number of experiments regarding the fate of 
nitrite in meat it has been found that myoglobin 
accounted for 5-15% of the nitrite originally 

added, nitrate 1-10%, gas 1-5%, sulfhydryl 5-15%, 
lipid 1-5%, and protein 20-30%. Maximum 80% 
and minimum 33% of the nitrite had reacted. It is, 
however, not certain that these reactions eliminate 
the risk of formation of N-nitroso compounds. In 
summary, precursors of N-nitroso compounds are 
present in food and saliva to such an extent that the 
elimination of the formation of N-nitroso com- 
pounds seems impossible. The possibilities of re- 
ducing precursor intake remain to be investigated. 
(Airone-PTT) 

W88-01821 


OIL CONTAMINATION OF RAPTORS MI- 
GRATING ALONG THE RED SEA, 

W. S. Clark, and E. Gorney 

Environmental Pollution EPEBD?, Vol. 46, No. 4, 
p 307-313, 1987. 1 tab, 9 ref. 
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Descriptors: *Oil pollution, *Water pollution ef- 
fects, *Red Sea, *Raptors, *Migration, Birds, As- 
phalt, Elat, Israel, Oil spills. 


There are few accounts of oil contamination of 
raptors, and it has not been a threat for 
them. However, oil-based asphalt was found on 55 
individuals of 9 species out of 1052 raptors (5.2%) 
13He during « tptor migration sty at Ela 
986 during a raptor migration study at Elat, 
Israel. Some were pe contaminated and 
probably succumbed to the ects of ingested as- 
phalt. The birds most likely picked up the contami- 
nation while drinking water from Is with sur- 
face oil. Examples of the contamination are de- 
scribed. Over 1.2 age raptors were counted 
passing Elat during the 5 of 1985. If 5% of 
these were contamina! that would be over 
60,000 birds, and this does not consider the raptors 
that migrate along the Red Sea and do not pass 
near Elat, nor those that pass Elat unseen by the 
counters. Thus asphalt contamination could be a 
major problem for raptors migrating along the Red 
Sea. (Author’s abstract) 
W88-01857 


IMPACT OF ACIDIFICATION ON MACROIN- 
VERTEBRATE ASSEMBLAGES IN WELSH 
STREAMS: TOWARDS AN _ EMPIRICAL 
MODEL, 
University of Wales Inst. of Science and Technolo- 
gy. Cardiff. Dept. of Applied Biology. 

N. S. Weatherley, and S. J. Ormerod. 
Environmental Pollution EPEBD7, Voi. 46, No. 3, 
p 223-240, 1987. 2 fig, 9 tab, 45 ref. 


Descriptors: *Macroinvertebrates, *Water pollu- 
tion effects, *Wales, *Model studies, *Tywi River, 
*Acidic waters, *Acid rain, Water chemistry, Sta- 
tistical analysis, Hydrogen ion concentration, 
Chemical analysis. 


There is a need to predict the effects of possible 
future patterns of acid deposition on the biological 
ments of fresh waters. A model was devel- 
of the relationships. between water chemistry 
and macroinvertebrate assemblages in eighteen 
streams in the upper Tywi River, Wales, whose 
catchments are subject to different land uses. Using 
established statistical techniques on data sets de- 
rived from riffle and margin samples taken in 
spring and summer, the macroinvertebrate assem- 
we were classified into three groups, which 
corresponded with streams draining conifer affor- 
ested catchments, acidic moorland streams and cir- 
cumneutral moorland streams. Following ae 
components analysis to select key environmental 
variables, the Goniiation of multiple discriminant 
analysis two discriminant functions 


com 


generated 
pn were related most strongly to mean filter- 
able aluminum concentration and mean total hard- 
ness, respectively. The discriminant functions were 
to — site-group membership with 100% 
in case of the spring data set with 
combined habitats. In addition, multiple regression 
of the primary ordination axis of each data set on 
a — concentration and mean hardness 
roduced equations which explained 
62. of 80. % of the variance. It is concluded that 
the methods used here provide an effective analyti- 
cal and — predictive tool for use in the 
understanding and management of the impact of 
acidification on freshwater ecosystems. (Author’s 


abstract) 
W88-01865 


DEVELOPMENT OF A MATHEMATICAL EU- 
TROPHICATION MODEL OF THE LAGOON 
OF VENICE, 

Venice Univ. (Italy). t. of Spectroscopy, Elec- 
trochemistry and Peysical Chemistry. 

For primary bibliographic entry see Field 5B. 
W88-01873 


EUTROPHICATION MODEL OF THE VENICE 
LAGOON: STATISTICAL TREATMENT OF ‘IN 
SITU’ MEASUREMENTS OF PHYTOPLANK- 
TON GROWTH P. 


Venice Univ. (Italy). Dept. of Spectroscopy, Elec- 





M. Bertonati, C. Dejak, I. M. Lalatta, and G. 
Pecenik. 

ing ECMODT, Vol. 37, Nos. 1/ 
1987. 8 fig, 3 tab, 41 ref. 


Ecological M 
2, p 103-130, June 


Descriptors: *Eutrophication, * *Venice, 
*Statistical analysis, “Phytoplankton, Biomass, 
Mathematical models, Eddy diffusion, Model stud- 
ies. 


A_ mathematical eutrophication model was ob- 
three-dimen- 


pre-existing 

sional model based on eddy-diffusive transport, 
embodying tidal agitation, and a ‘trophic dren 
reactor’ interconnecting eight intensive p = 

chemical and biological variables. 
cluded in the phytoplankton growth equation, * 
sub N, Teerst Se dir lnvexiguions partoaaee 
situ’ investigations performed 
conditions. The usual statisti- 


gebraic resolution, includ- 

pe pce yses of normal and log-normal distributions 

the ps Morera multiple regression analyses with 

constrained minima ugh a secular equation of 

ae Se ee ee 
of variance and reconstruction, from 


permit 
ty ranges of constants. Further, the values adopted 
in the model to simulate trophic equilibria, repro- 
week = lagoon conditions. (Author’s abstract) 


ACID RAIN AFFECTS EGG-LAYING BEHAV- 
IOR OF APPLE MAGGOT FLIES, 
Massachusetts Univ., Amherst. Dept. of Entomolo- 
gy and Plant Patho 

A. L. Averill, E. Ss. Bowdan, and R. J . Prokopy. 
Experientia tia EXPEAM, Vo. 43, No. 8, p 939-942, 
1987. 3 fig, 20 ref. DOA Grant No. 7800168. 
Descriptors: *Acid rain, *Water pollution _— 
*Ecological effects, *Insect behavior, 
maggot flies, *E, Simulation analysis, A a 
pr Sager — ion concentration, Nitric acid, 


How acid precipitation affects insects and insect 
plant interactions is poorl y wulcscioed, alent 
an increasing number of reports cite complex and 
varied impacts of acids on plant, water, and soil 
systems. During field tests, a perplexing variability 
in egg-laying behavior ") the apple maggot fly, 
Rhagoletis pomonella (W (Diptera: Tephritidae) 
pm ager veal ornare it that had 
been exposed to different rainfall events. In a series 
of experiments, the hypothesis that these observa- 
tions could be explained by differences in the pH 
of natural rains was tested. A second experiment, 
evaluated the effect of simulated rain by ‘acidify- 
2 3:2 molar ratio of sulfa- 
sughs acid pancinithtiog-is 
ceeded aceudunaie at eiddia was 
acids are the primary components and this is the 
approximate ratio of these acids occurring in the 
—_ pac Fag , It was found that the 
tep it fly is less likely to attempt o 
tion in host fruit that have been ex : so adid 
rain or to a simulated acid rain solution (pH < 
3.8). Electrophysio logical data suggest tar 42ui 
rain residue on the fruit surface may interfere with 
the sensory mechanisms that the fly uses during 
recognition and acceptance of host fruit. (Lantz- 


W88-01879 
TEAM STUDY: PERSONAL EXPOSURES TO 


OF NEW JERSEY, NORTH CAROLINA, AND 
NORTH DAKOTA, 
= Protection Agency, Washington, 


L. A. Wallace, E. D. Pellizzari, T. D. Hartwell, C. 
Sparacino, and R. Whitmore. 
Environmental Research ENVRAL, Vol. 43, No. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


2, p 290-307, August 1987. 2 fig, 7 tab, 23 ref. 


: *Water pollution effects, * 

water, *New Jersey, *North Carolina, 
Dakota, *Public health, *Chloroform, Organic 
compounds, Toxicity, Monitoring. 


EPA’s TEAM (Total Exposure Assessment Meth- 
odology) Study at ma weg tow mia 9 A to 20 
vol > com in 

door air, water, and breath of 

crately 400 residents of New Jersey. North 


observation that the median indoor level of chloro- 
ae as We See eas Tae 


of 150 micrograms of 
chloroform would have to be liberated each hour 
to achieve a y-state concentration of 1 micro- 
gram/cu m above ae (outdoor) — 
ing a concentration o! micrograms chlo- 
rofo: of water, at least 3 L/hr or ximate- 
ly 70 L/day would be required to Iii all 
contained chloroform to achieve this indoor con- 
centration. Common uses of hot water 
in most homes include baths or showers and wash- 
ing clothes and dishes. Since this speculation was 
first made, a study has reported such liberation of 
volatile a during showers. (Lantz-PTT) 
W88-0188 


PH-RESPONSE ON LEAVES AND ISOLATED 


ARTIFICIAL 
boner et Univ. (Germany, F.R.). Lereeahl fuer 
y' 
O. Klemm, M. Pitot, and T. Frevert. 


Environmental Experimental Botany 
EEBODM, Vol. 27, No. 3, p 349-355, July 1987. 3 
fig, 1 tab, 20 ref. 


Descriptors: ery ion — concentration, 
*Hedera helix L., *Artificial rain, *Acid rain, 
*Water pollution "effects, *Leaves, Plant tissues, 
Cuticles, English ivy, Chemical reactions, Buffers, 
Cation exchange. 


pH _ measurements on leaves of Hedera helix L. 
indicate the amount and strength of acids present 
on the leaves, and the buffering mechanisms 

place. To measure the amount and strength o! 
acids on dry leaves the leaf surfaces had to be 
wetted with water and the pH determined from at 
least two different wetting thicknesses. For strong 
acids delta pH/delta lg vol should be +0.95. pH 
microelectrode measurements on untreated leaves 
and isolated cuticles (the physiologically inner side 
was kept moist with a pH-buffer solution) indicat- 
ed that no buffering action (e.g. by weak acids) 
takes place when acidic rainwater is evaporated 
from leaves. Thus, acidity of leaf surfaces of Eng- 
lish ivy is only controlled by the evaporation rate 
of the precipitated rainwater. No strong acids can 
be found on leaves of field grown English ivy, 
collected in Northern Bavaria. Even under opti- 
mized conditions no buffering action by cation 
exchange through isolated cuticles could be ob- 
served. (Lantz-PTT) 

W88-01885 


Bm a IN DRINKING 


THE RISK, 
Water Research Centre, Medmenham 
For primary bibliographic entry see 
W88-01899 


TOXICOLOGY OF ORGANIC MICROPOLLU- 
WATER: ESTIMATING 

ngland). 
ield 5G. 


EPIDEMIOLOGICAL SURVEY OF A MAJOR 
OUTBREAK OF NOSOCOMIAL LEGIONEL- 
LOSIS, 


Effects Of Pollution—Group 5C 


Institut National de la Sante et de la Recherche 
Medicale, Paris (France). 
M. Guiguet, J. Pierre, P. Brun, G. Berthelot, and 
S. Gottot. 
International Journal of Epidemiology IJEPBF, 
Vol. 16, No. 3, p 466-471, 1987. 1 fig, 5 tab, 24 ref. 
— : *Water pollution effects, *Nosoco- 
*Legionellosis, *Human diseases, 
lution sources, *Path of pollutants, In- 
lospitals, Statistical analysis, Epidemiolo- 
. ny, Public health, Multivariate analysis, Mathemat- 
ical studies, Water pollution. 


Water 


Forty-seven nosocomial cases of legionellosis due 
to Legionella pneumophila serogroup 1 were diag- 
nosed in one major outbreak from November 1982 
to March 1983 in a 960-bed teaching hospital. 
Contaminated water was considered to be a possi- 
ble source of infection because, during that period, 
monthly samples were found to be positive with 
averages of 10,000 CFU/liter. After chlorination 
of hot water associated with flushing of outlets, 
nearly all samples taken in the next two years were 
found to be negative. A case-control study was 
performed to examine potential risk factors. Three 
groups of controls were randomly selected amon; 
eligible patients: malignant illness (relative risk, sk, RR 
= 3.5), presence of an ultimately fatal disease (RR 
= 2.6), and exposure to corticosteroids prior to 
admission (RR = 7.9). Investigations of ae tal 
exposures suggest that during this nosocomial « 
break, or therapeutic respiratory pro. e- 
dures had not increased the risk of illness. Ai 
though the pe ms association between 
water contamination and disease remains unclear. 
the eradication of L. pneumophila from the identi- 
fied water supply was effective in preventing dis- 
ease in the hospital. (Author’s abstract) 

W88-01920 


WATERBORNE OUTBREAKS IN SWEDEN - 
CAUSES AND ETIOLOGY, 
National Bacteriological _Lab., 
oe 

Y. Andersson, and T. A. Stenstrom. 
Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 575-580, 1987. : fig, 3 tab, 11 ref. 


Stockholm 


Descriptors: *Epidemics, *Public health, *Water 
pollution effects, *Wastewater pollution, Epidemi- 
ology, Sweden, Human diseases, Microbiological 
studies, Wastewater transport, Drinking water, 
Wastewater, Diseases. 


Thirty-two waterborne outbreaks of disease in 
Sweden are known to have occurred during 1975 - 
1984, affecting nearly 12,000 people. These range 
from single family outbreaks, to community out- 
breaks affecting up to 3,000 people. Microbial 
agents were isolated in about 40% of the out- 
breaks, the rest are of unknown etiology. Epidemi- 
ological investigations showed that only a fraction 
of the actual aumber of cases are initially reported. 
The real number, as judged from epidemiological 
follow-up investigations, was in many instances 
tenfold higher. In almost all the cases, the cause of 
the outbreaks was a technical deficiency like back- 
siphonage of wastewater along drainage pipes, 
broken sewerage or sudden pollution of raw water 
intakes coinciding with malfunction of chlorina- 
tion. (Author’s abstract) 

W88-01951 


PHOTOSYNTHETIC KINETICS DETERMINE 
THE OUTCOME OF CONZPETITION FOR DIS- 
SOLVED INORGANIC CARBON BY FRESH- 
WATER MICROALGAE: IMPLICATIONS FOR 
ACIDIFIED LAKES, 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2H. 
W88-01988 


EFFECTS OF ARTIFICIAL ACID PRECIPITA- 
TION ON THE MYCORRHIZAS OF SCOTS 
PINE SEEDLINGS, 

Institute of Terrestrial Ecology, Grange over 
Sands (England). Merlewood Research Station. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


J. Dighton, and R. A. Skeffington. 

New Phytologist NEPHAV, Vol. 107, No. 1, 
191-202, September 1987. 5 fig, 4 tab, 27 ref, 
append. 


Descriptors: *Water pollution effects, *Acid rain, 
*Scots Pine, *Seedlings, Hydrogen ion concentra- 
tion, Simulation analysis, Aluminum, Sulfates, Ly- 
simeters. 


Roots were examined from three-year-old Scots 
seedlings (Pinus sylvestris L.) — on a 
es podzol in monolith soil | 
which had received simulated acid rain at pH 3 or 
non-acidified rain. This is about 30 times the rate of 
wet H(+) deposition at the site from which the 
lysimeters were taken. Root biomass was similar 
between treatments, but acid-treated root systems 
showed significantly reduced fine root branching 
com; to the controls. The reduced branching 
of preached root systems was attributed to a 
significant reduction in the occurrence of two cor- 
ralloid mycorrhizal morphs. The coralloid mycorr- 
hizas were characterized by profuse extramatrical 
hyphal development, the growth of which was 
retarded by soil conditions in the acid-treated lysi- 
meters. Soil solution measurements showed the 
major effects of the acid treatment to be increases 
in concentrations of H(+), Ca(2+), Al and a 
). It seems likely that an increase in Al and reduc- 
tion of pH had affected the growth of these my- 
corrhizas. This may have nutritional consequences 
for trees on acidic soil. (Author’s abstract) 
W88-01991 


DETECTION OF POLLUTION EFFECTS ON 
MARINE MACROBENTHOS: FURTHER 
OF THE SPECIES ABUN- 
DANCE/BIOMASS METHOD, 
Institute for Marine Environmental Research, 
Plymouth ). 
R. M. Warwick, T. H. Pearson, and Ruswahyuni. 
Marine Biology ve ~— 95, No. 2, P 193- 
a July 1987, 6 fig, 6 ref. Department o 
Environment Contract No. PECD 1/1/179. 


Descriptors: *Water pollution effects, *Marine en- 
dynamics, Data 
a analysis, 
Ecosystems, Ecological 
Empiri data are presented to evaluate the 
of detecting ee ame a disturb- 
ances in marine benthic communities b' i 
son of the distribution of numbers 0! indivi juals 


( 

mass comparison). Application of the technique to 
new data shows that it is a sensitive indicator of 
natural physical and biological disturbance as well 
as pollution-induced disturbance over both spatial 
and temporal scales. Changes in the configuration 
of ABC plots during ecological succession are the 
reverse of those resulting from increased pollution 
levels. The technique should also be applicable to 
intertidal sediments, where physical disturbance of 
the sediment by waves does not appear to preclude 
its utility. (Author’s abstract) 

W88-01996 


COLORECTAL CANCER MORTALITY AND 
INCIDENCE IN CAMPBELL COUNTY, KEN- 


Northern Kentucky Univ., Highland Heights. 
a of Biological Sciences. 
Richmond 3 J. Rickabaugh, J. Huffman, and 


ly. 
Souther Ki Medical Journal SMJOAV, Vol. 80, No. 
8, p 953-957, August 1987. 3 tab, 19 ref. 


Descriptors: *Colorectal cancer, *Mortality, *Epi- 
demiology, li County, *Kentucky, 
*Drinking water, *Water pollution effects, Public 
health, Statistical Bn Water quality. 


Previous publications have reported an unusually 
high colon cancer mortality rate for several Ken- 
tucky counties. These high rates were investigated 
by examining the incidence of colorectal cancer in 
one county with a high mortality rate. The objec- 


tive was to determine whether the incidence of 
colorectal cancer was as high as mortality rates 
indicated and, if so, to look for possible > em oa 
factors for the high rates. The incidence of colon 
cancer was found to be significantly higher in 
Campbell County than expected; 162 cases of 
colon cancer were expected, 192 (P < .01) were 
actually observed. The number of rectal cancers 
was no higher than expected (52 expected and 62 
observed), in agreement with previously 

mortality figures. A geographic plot of cases by 
home residence showed a significantly higher rate 
of colon cancer for urban county regions than for 
rural In fact, the population of rural 
Cam; County had a colon cancer rate signifi- 
cantly lower than either the county rate or the 
national rate. Several factors were analyzed to 
explain these rate differences. The only consistent- 
ly associated factor was source of residential drink- 
ing water. (Author’s abstract) 

88-01999 


EFFECT OF OIL AND DISPERSANTS ON THE 
GROWTH OF MU: 
bg a Univ. (Norway). Museum. 


Marine Environmental Research MERSDW, Vol. 
21, No. 4, p 239-246, 1987. 3 fig, 1 tab, 10 ref. 


Descriptors: *Mussels, *Oil pollution, *Oil, *Dis- 
persants, *Growth, *Water pollution effects, *Tox- 
icity, Population exposure, Mixing, Mytilus. 


Mussels eo edulis L.) were exposed to North 
Sea crude oil, microencapsulated oil and disper- 
sants, singly and in combination, and growth rates 
proven ~ hetanade ty yey pes to micro- 

pure oil (2.0-2.1 mg/L) and to micro- 
cocapedted mstures of oil (2.2-2.5 Jo 
L OSR 5, 


of its (FINA 
COREMIT “9527, DISPOLENE 36 S) gave ap- 
pony ly the same reduction in growth rate (80- 
) within 170 h. Oil chemically dispersed with 
DISPOLENE 36 S and a pure oil mechanically 
in water were tly less toxic. In 
concentrations (2 mg/L) all dispersants are 
toxic, DISPOLENE 36 S si tly more than 
the others. Mussels exposed for 170 h to microen- 
capsulated oil and to microencapsulated oil/dis- 
persant mixtures recovered to control growth 
within 300 h in clean seawater, while in those 
given pure oil-in-water suspension, the recovery 
was slower. It is concluded that the toxicity of oil 
cout othe tha diet of on nada 
particles, w' lect of 5% dispersants added 
1s Eo. ay (Author’s abstract) 


~“g--; POPULATION 


mmental Research MERSDW, Vol. 
21, No. 4, p 247-273, 1987. 7 fig, 6 tab, 35 ref. 
Descriptors: *Oil pollution, *Oil spills, — 
Channel, *Amoco i cAmehiptde 


liution effects, *Toxicity, Pepeletion ex ex- 
Bays, Population dynamics. 


*Water 
posure, 


—_  caaitiped in 1978 by the Amoco Cadiz oil 
spill, the ulations of the fine sand 
pret tee -F loire in the Bay of Morlaix, 
have not yet Per recovered 8 years after the 
pollution. The sublittoral sandy-mud benthic com- 
munities in the western part of the English Chan- 

nel show a discontinuous distribution, occurring in 
isolated zones which are localized in estuaries and 
bays. The amphipods, which are characteristic of 
these communities and lack a pelagic larva, form 
insular populations. This insular distribution delays 
their re-introduction to the fine sand community of 
Pierre Noire. Moreover, the biological and demo- 
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graphic characteristics of the species entail limited 
of recolonisation and increase in popula- 

tion. (Author’s abstract) 

W88-02001 


EFFECTS OF ZINC SULPHATE ON HAEMA- 
ARAMETERS IN 


Universidad Autonoma de Barcelona (Spain). Fac- 
ulty of Sciences. 

R. Flos, L. Tort, and J. Balasch. 

Marine Environmental Research MERSDW, Vol. 
21, No. 4, p 289-298, 1987. 4 tab, 35 ref. 


Descriptors: *Dogfish, *Zinc, *Leucocyte, *Water 
pollution effects, *Toxicity, Population exposure, 
Anaesthetics, Hematology, Blood. 


Haematological variables of do collected in 
February and March were lyzed after treat- 
ment with acute and subacute zinc concentrations. 
Differences were found only in leucocyte number. 
Leucocyte levels were affected by time of analysis. 
The anaesthetic MS222 also exerted a significant 
influence on the white cell number. (Author’s ab- 
stract) 

W88-02002 


BIOMPHALARIA GLABRATA (SAY), A SUITA- 
BLE ORGANISM FOR A BIOTEST, 


Commission of the European 
(Italy). Joint Research Centre. 
For primary bibliographic entry see Field 5A. 
W88-02020 


Communities, Ispra 


EFFECTS ATRAZINE ON DISSOLVED 
OXYGEN AND NITRATE CONCENTRATIONS 
IN AQUATIC SYSTEMS, 
State Univ. of New York Coll. at Plattsburgh. 
Dept. of Biological Sciences. 
P.M. comet and J. L. Malanchuk. 

Environment International, Vol. 12, No. 6, p 597- 
601, 1986. 2 fig, 11 ref. 


Descriptors: *Water pollution effects, *Atrazine, 
*Nitrates, *Dissolved oxygen, Aquatic habitats, 
Herbicides, Organic compounds. 


The effects of the herbicide atrazine, on nitrate- 
nitrogen (nitrate-N) and dissolved oxygen concen- 
trations in aquatic microcosms were determined. 
Treatment levels consisted of a control, 50, 100, 
and 150 ae atrazine with four repli- 
cates per treatment. From a stock atrazine solution 
serial dilutions were prepared for each treatment 
level. The serial dilutions were added as single 
daily doses in 150 mL increments to the appropri- 
ate treatment. Dissolved oxygen was measured 
twice daily for each system. Nitrate-N concentra- 
tions were twice weekly for the duration 
of the experiment. Dissolved oxygen was not re- 
sistant to the atrazine perturbation and decreased 
to concentrations approximating 0.0 mg/L for all 
atrazine concentrations. However, dissolved 
oxygen concentrations were resilient to a 
tion and recovered to pretreatment levels within 
48 h following cessation of toxicant input. Nitrate- 
N concentrations also were not resistant to the 
tion and decreased to more than 
pretreatment concentrations following 
atrazine introduction. Nitrate-N concentrations for 
atrazine treatments exhibited high resilience to the 
— Nitrate-N concentrations recovered 
oe 90% of the preperturbation ni- 
concentrations 48 h after the cessation of 
the toxicant. Although small ren of atrazine 
may have a significant im Me aquatic sys- 
tems by reducing levels of f.) disso ed oxygen and 
nitrate, there appears to be no permanent ecosys- 
tem damage since these systems recover rapidly 
when atrazine levels return to zero. (Author’s ab- 
stract) 
W88-02022 


DEVELOPMENT OF QUANTITATIVE ESTI- 
MATES OF UNCERTAINTY IN ENVIRON- 





MENTAL RISK ASSESSMENTS WHEN THE 
ee, DATA BASE IS INADEQUATE, 


De Office of Drinking W: 
For primary bibliographic cay see Field 7C. 
W88-02025 


THIOCYANATE TOXICITY TO DAPHNIA 
MAGNA: MODIFIED BY PH AND TEMPERA- 


TURE, 
Concordia Univ., Loyola Campus, Montreal 
Quebec). Ecotoxicology Research 

. J. Watson, and E. J. Maly. 
Aquatic Toxicology AWTODG, Vol. 10, No. 1, p 
1-8, April 1987. 3 fig, 2 tab, 25 ref. 


, *Thiocyanates, *Daphnia, 
fects, Temperature effects, 


: *Toxici 


*Water pollution 


temperature from 8 to 16 C at pH 7 showed the 
greatest in toxicity (10-fold); at pH 5, a siewiies 
increase in temperature resulted in a 5.5-fold i 


on these data. (1) The currently 
for thiocyanate in effluent is too 


B.D mene, GP. Co, ad F. McCarthy. 

uatic Toxicology AWTODG, Vol. 10, No. 1, p 
457, Apel 19875 a 32 ref. DOE Con- 
tract DE-AC05-840R2 


Descriptors: *Isotope studies, *Benzo(a) yrene, 
*Water pollution effects, ‘SBath of ce 
*Bioaccumulation, *Bluegill, Population ex; 

Food habits, Diets, Temperature, Fate of posd 
ants. 


lar 

tivity in the fish appears to be covalently bound to 
cellular constituents. The rate of conversion of 
BaP to polar metabolites was also accelerated by 
feeding. Because animals in nature ym ay have 
food available, care must be exercised in 
applying, and _ Fesults of laboratory 


i ‘ganic i ptake 
(5.8-fold) and 14C elimination rates (3. ey 2 at 13 
pele ponte neg a ge gore . The 
metabolite profiles indicate that biotransformation 
of BaP is much slower at the colder tempera- 
ture. (Author’s abstract) 

W88-02027 


EFFECT OF AVOIDANCE ON THE PLASMA- 
CATION CONCENTRATION OF Leg 4 
TROUT (SALVELINUS FONTINALIS) 
JECTED TO VARYING LEVELS OF ACIDITY, 
Univ., Loyola Campus, Montreal 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


gg Fee Pollution Research Lab. 
Se and E. J. Mal 


Aneuaid Toxicology ony AWTOBG, Vol. 10, No. 1, p 
29-39, April 1987. 4 fig, 2 tab, 48 ef. 


Descriptors: *Water pollution effects, *Acid rain, 
*Trout, *Acid water, *Plasma, Fish behavior, 
Avoidance, Sodium, Potassium, Ions, Fish. 


Groups of 20 juvenile brook trout (Salvelinus fon- 

iS. were —— to sulfuric acid-treated 
waters (pH 4, 5, 5.5, and 6) over 96 h. Results 
showed a decrease in plasma-sodium levels as pH 
decreased, especially at tH 4. Plasma-calcium con- 
centrations increased, as pH decreased to 5. Potas- 
sium levels decreased with increasing acid concen- 
trations. Plasma magnesium decreased, but only 
slightly, when iin mg to to the fluctuations of the 
or ions. The avoidance response of the test 
species to low pH was earlier 
cant avoidance found below p! 

concentrations of test individuals indicate that 

lowest yt ney ame avoidance (pH 5.5) had great- 
est effect regulation. Avoidance at the 
lowest acid “evel ( (pH 4) kept ion fluctuations mini- 
mal. (Author’s abstract) 
W88-02028 


ANALYSIS OF ADDUCT FORMATION IN THE 
BLUEGILL SUNFISH MACRO- 


JENZO(A)PYRENE 
DNA OF THE LIVER AND HEMOGLOBIN OF 
THE ERYTHROCYTE, 
oF “=, 4 National Lab., TN. Engineering Tech- 
% Ss Bort) McCarthy, B. Jimenez, and J. 
Desi. 


Toxicology AQTODG, Vol. 9, No. 6, p 
tl 325, February 1987 1 fig, 1 tab, 24 ref. Martin 
Marietta a4 System, Inc. Contract DE- 
ACOS5-840R21 


*Benzo(a)pyrene, *Water pollution 

*Path of pollutants, *Bioaccumulation, 

Bluegill, Population exposure, Hemoglobin, 
DNA, Adducts, Temperature, Fish, Prediction. 


(Lepomis macrochirus) were ex- 
ed o's angle Sone of Bestar by ip. 
and maintained at 13 or 20 C. Acid hy- 


"het adduct formation with 
occurred via the anti- and 
epoxide metabolites = 
bewaoeppyrene The majority of adducts in 
DNA formed via i wal anti-diol amtomelly cy ts iste 


diol 


which is similar to that other orga- 
nisms. ever, adduct —. in hemoglobin 
was via both the anti- and syn-isomeric diol epox- 
ides, which is different from that reported for 
mice. Furthermore, the amount of adduct forma- 
pee: in both macromolecules depended upon the 
at which the fish were maintained. 
Quantitation of the covalent interaction of geno- 
toxic chemicals such as benzo(a)pyrene with cellu- 
lar macromolecules can be a sensitive biological 
marker of wd predictive value in assessing the 
f exposure to human health or eco- 
= pores aly (Author’s abstract) 


INFLUENCE OF DIET AND PREEXPOSURE 
ON THE TOLERANCE OF SODIUM PEN- 
TACHLOROPHENATE BY RAINBOW TROUT 


INERD, 
v. (Ontario) Dept. of Biology. 
D. G. Dixon. 


Aquatic - Tetieeloep AQTODG, Vol. 9, No. & Pp 
343-353, February 1987. 1 fig, 4 tab, 37 re 
NSERC (Canada) Grant A8155. 


Descriptors: *Toxicity, *Chlorinated hydrocar- 
bons, *Pentachlorophend, *Water pollution ef- 
fects, *Diets, *Population exposure, *Phenols, 
*Trout, *Liver, Enzymes, Sodium, Carbohydrates. 


The combined effects of diets varying in carbohy- 
drate-lipid ratio, as well as preexposure to sublethal 
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Effects Of Pollution—Group 5C 


levels of sodium pentachlorophenate (NaPCP), on 
the lethal tolerance of waterborne NaPCP by rain- 
bow trout (Salmo gairdneri) were examined. The 
three diets used were practical salmonid formula- 
tions, equivalent in energy and protein content, 
with cerelose-fish oil ratios of 18.2:4.7% (hi 
bohydrate, HC) 9.3:9.1% (intermediate, INT), and 
0.6:13.8% (low carbohydrate, LC). Trout that had 
been reared on the test diets for 12 wk, were 
exposed to 0 or 50 om area y 3 NaPCP/L for 
the following 26 d. The incipient lethal level (ILL) 
of NaPCP for the three control groups (211 ug/L, 
LC;221 ug/L, INT; 224 ug/L, HC) and the 
NaPCP preexposed HC group (208 ug/L) were 
not signi tly different. The ILL of NaPCP for 
the LC (182 ug/L) and INT (190 ug/L) NaPCP 
preexposed groups were significantly less than for 
the other groups, but not different from each other. 
Within each preexposure level, strong correlations 
were noted between the ILL of NaPCP and the 
diet. ident parameters liver somatic index, 
liver glycogen content, liver protein content, and 
whole-body lipid content, Dietary lipid content 
appeared to be the primary feed component affect- 
ing the tolerance of NaPCP. (Author’s abstract) 
W88-02032 


EVALUATION OF THE EFFECT OF CHEMI- 
CALS ON ng ECOSYSTEM BY OB- 
SERVING THE P C ACTIVI- 
TY OF A MACROPHYTE. PORPHYRA YE- 
ZOENSIS, 

Tokyo Univ. of Fisheries (Japan). Dept. of Marine 
Environmental Science and ‘Techno hnology. 

T. Yoshida, T. Maruyama, H. I. Kojima, I. 
Allahpichay, and S. Mori. 

Aquatic Toxicology AQTODG, Vol. 9, No. 4,5, p 
207-214, December 1986. 5 fig, 1 tab, 6 ref. 


Descriptors: *Water pollution effects, *Photosyn- 
thesis, *Macrophytes, *Porphyra, *Bioindicators, 
Aquatic habitats, ie studies, Herbicides, Or- 
ganic compounds, Chemicals. 


Photosynthetic activity of a macrophyte, Po noes 
yezoensis, was observed after exposure to c 
cals in order to establish a method for evaluating 
their effects on the ecosystem. Both carbon assimi- 
lation and extracellular products were measured 
using (14C)Na2CO3. Commonly used herbicides, 
(1-(3,4-dichloropheny])-3, 3-dimethylurea (DCMU), 
pentachlorophenol (PCP) and 3-amino-1H-1,2,4- 
triazol (amitrole), were tested. photosynthesis was 
inhibited by DCMU and PCP, and ECSO values 
were estimated to be 0.009-0.014 and 5.4-5.5 ppm, 
respectively. However, no si t inhibitory 
effect was observed with amitrole. Extracellular 
products showed an exponential increase in the 
cases of DCMU and PCP, similar to that observed 
in photosynthesis. Thus, the inhibitory effects of 
chemicals on the photosynthetic activity of Por- 
phyra can be quantitatively observed using this 
method. (Author’s abstract) 

W88-02033 


VERTEBRAL DEFORMITIES AND PHYSIO- 


LATED HEAVY METAL-CONTAINING EF- 
FLUENT, 

National Swedish Environment Protection Board, 
Nykoeping. Brackish Water Toxicology Lab. 

B.-E. Bengtsson, and A. Larsson. 

Aquatic Toxicology AQTODG, Vol. 9, No. 4,5, p 
215-229, December 1986. 2 fig, 6 tab, 45 ref. 


Descriptors: *Fish pathology, *Sculpin, *Water 
pollution effects, *Heavy Effluents, Smelt- 
ers, Population exposure, Fish, Industrial 
wastewater, Sulfides. 


Fourhorn —— (Myoxocephalus quadricornis) 
were exposed for one year to two concentrations 
(0.1 and 1 vol %) of an artificial heavy metal- 
containing effluent from a sulfide ore smelter. At 
the end of the experiment, the fish were examined 
for alterations in vertebral structures, for otolith 
asymmetry and for physiological disturbances. 
Fourhorn sculpin exposed to the effluent displayed 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


‘black tail’, spinal curvature and increased frequen- 
cy of vertebral deformities, particularly in the tail 
region. Com; mn of weight differences between 
right and left otoliths revealed increased wei “4 
asymmetry > toe: exposed fish. The effluent 
caused a dose-dependent elevation of the enettia 
acid content in the liver and a strong inhibition of 
the enzyme delta-aminolevulinic acid dehydratase 
in the red blood cells. In addition, the effluent gave 
rise to an increased plasma potassium level and a 
decreased plasma chloride level. These physiologi- 
cal alterations indicate that the complex metal- 
containing effluent has profound effects on meta- 
bolic processes and ion balance. The results also 
confirm effects previously shown in field studies 
on fish living in the vicinity of the sulfide ore 
smelter. (author *s abstract) 
W88-02034 


HEPATIC METALLOTHIONEIN 
CONTENT CORRELATES TO CADMIUM AC- 
CUMULATION IN ENVIRONMENTALLY EX- 
POSED PERCH (PERCA FLUVIATILIS), 
Goeteborg Univ. (Sweden). Dept. of Zoophysio- 


For primary bibliographic entrysee Field 5B. 
W88-02035 


EFFECTS OF 2,4-D TREATMENT ON NATU- 
RAL BENTHIC MACROINVERTEBRATE 
COMMUNITIES IN REPLICATE ARTIFICIAL 


PONDS, 
_ Univ. a, yoo of Zoology. 
M. Stephenson, and 


Agente Toxicology OTODG Vol. 9, No. 4,5, p 
251, December 1986. 2 fig, 1 tab, 29 ref. Envi- 
ronment Canada Grant RA-O-5. 


Descriptors: *Water pollution effects, *Ponds, 
*Herbicides, *Macroinvertebrates, Species diversi- 
ty, Taxonomy, Population exposure, Organic com- 
pounds. 


The impact of 2,4-dichlorophenoxyacetic acid (2,4- 
D) @pplied at 1 mg 2,4-D/L an aquatic ) 
the natural macrobenthic community in artifi- 
cial ok on ecosystems was evaluated in 6 identical 
ponds planted with Eurasian water milfoil (Myrio- 
yllum spicatum). Four ponds were treated with 
4-D, 2 recei the N,N-dimethylamine salt, and 
2 the butoxyethyl ester. The benthic macroinverte- 
brate communities showed no primary effects due 
to treatment. Secondary effects appeared over a 
period of months, and by 338 days after treatment 
the diversity in treated ponds was significantly (P 
< hive lower than the diversity in control ponds. 
‘reated ponds were numerically dominated by Tu- 
teams! while several genera of Chironomidae, 
and Tubificidae were numerically co- 
dominant in the control ponds. (Author’s abstract) 
W88-02036 


USE OF BIOASSAYS TO ASSESS AQUATIC 

ARTHROPOD MORTALITY FROM PER- 

METHRIN DRIFT DEPOSITS, 

Forest Pest Management Inst., Sault Sainte Marie 

(Ontario). 

B. V. Helson, P. D. Kingsbury, and P. De Groot. 
uatic Toxicology AQTODG, Vol. 9, No. 4,5, p 

253-262, December 1986. 1 fig, 4 tab, 24 ref. 


Descriptors: *Bioassay, *Arthropods, *Water pol- 
lution effects, *Toxicity, *Permethrin, Drift depos- 
its, Mortality, Insecticides, Insects. 


Three bioassay methods with 2 aquatic arthro 
Gammarus pseudolimnaeus (Crustacea: Amp! ipo- 
ti larvae (Insecta: Diptera), in 
aq' itats were used to assess the 
acute lethal effects of permethrin due to downwind 
drift deposits from mistblower applications. In 3 
separate tests, all methods produced similar results, 
namely, that single line sprays of permethrin at 35 
g Al/ha resulted in mortality only within 30 m of 
the i source. An application of 17.5 g AI/ 
ha produced proportionately lower mortality. 
Mortality of eg was generally higher a 
that of mosquito The bioassay methods 
were very sensitive. Standards conducted concur- 
rently with the tests gave LC50 values of 0.25-0.37 


ppb for G. pseudolimnaeus and 0.69-1.85 ppb for 
myo larvae. (Author’s abstract) 
wee 


ACUTE TOXICITY OF POTASSIUM PERMAN- 
GANATE TO CHANNEL CATFISH FINGERL- 
IN 


GS, 
Delta Branch Experiment Station, Stoneville, MS. 
\ S. Tucker. 
uaculture AQCLAL, Vol. 60, No. 2, p 93-98, 
is ruary 1987. 3 Se 10 ref. USDA Agreement 84- 
CSRS-2-2363. 


Descriptors: *Potassium permanganate, *Water 
—_ effects, *Catfish, Oxygen demand, Popu- 

ation exposure, Fish, Growth stages, Inorganic 
compounds. 


The 96-h ce oe of potassium permanganate 
lied as a single dose to fingerling 
jurus 


KMn0O4 demand’ o' water, and 
COD values with the 96-h LCSO of KMnOs. "The 
15-min KMnO4 demand was found to be a rela- 
tively reliable predictor of KMn0O4 toxicity. (Au- 
thor’s abstract) 
‘W88-02038 


COMPARATIVE TOXICITY, CHOLINERGIC 
EFFECTS, AND TISSUE LEVELS 


IEF) TO CHANNEL CA’ 
PUNCTATUS) AND BLUE CRABS (CALLIN- 


SAPIDUS), 
Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 


ee en ee ee 
bou-Donia. 


Aquatic Toxicology AQTODG, Vol. 9, aN. 5/6, p 
193-206, December 1986. 6 fig, 33 ref. National 


Toxicology Training Program Grant 32ES 07031. 


Descriptors: Re me gma *Phosphoth- 
ioate, *Path of pollutants, *Water pollution effects, 
*Catfish, *C. *Neurotoxicity, Toxicity, En- 
zymes, Fish, Tissue analysis. 


The acute neurotoxic effects of S,S,S,-tri-n-butyl 
phosphorotrithioate (DEF) on juvenile c'! 
catfish and adult blue craps was examined 
short-term exposures in aerated, static aquaria. The 
effects on acetylcholinesterase (AChE) activity in 
catfish brain and ied. In aditon, recovery of ACHE 
lia, was studied. In 
activity was followed after transferring the 
to DEF-free water. The rend tadiceae Gan bots 
species exhibit pronounced anticholinesterase ef- 
fects due to DEF. Recovery of AChE a is 
quite slow in nervous tissues of both animals and 
catfish skeletal muscle, with effects persisting for 
several weeks following a single acute ex 
Tissue levels of DEF, as well as its rate o! disap- 
pearance, were followed in several tissues of each 
species. The highest levels were detected in fish 
liver, but high levels were also detected in fish 
brain. Levels in crab ia were an order of 
itude lower than in fish brain, but the 
anticholinergic effects were similar in both species. 
pc ep was biphasic from tissues in both 
with relatively long half-lives in target 
tissues. (Author’s abstract) 
W88-02040 


ACUTE NITRITE TOXICITY AND METHE- 
MOGLOBINEMIA IN JUVENILE MILKFISH 
(CHANOS CHANOS FORSSKAL), 

Southeast Asian Fisheries Development Center, 
bard Sreserines) 

J. M. E. Almendras. 


hadehdioes AQCLAL, Vol. 61, No. 1, p 33-40, 
March 1987. 4 fig, 1 tab, 19 ref. 


Descriptors: *Water _— effects, *Nitrites, 
*Toxicity, *Milkfish, kish water, Methemog- 


lobin, Tissue analysis, Fish physiology, Fish, 
Growth stages, Population exposure. 


Nitrite was about 55 times more toxic to milkfish 
juveniles in fresh water than in 1.6% brackish 
water: the 48-h median lethal concentrations were 
102-N/L (95% confidence limit = 7.4-19.6) 
and 675 mg NO2-N/L (95% confidence limit = 
435.8-1,045.4) respectively. Methemoglobin levels 
were higher for a given concentration of nitrite 
milkfish “k in fresh water than in the brackish 
water. Me decreased to a normal level 
within 24-26 hours of the removal of nitrite. (Au- 
thor’s abstract) 
W88-02042 


BACTERIAL MUTAGENICITY AND CHEMI- 
CAL ANALYSIS OF POLYCYCLIC AROMATIC 


Col GERMANY, 

York Univ. (England). Cancer Research Unit. 
R. C. Garner, C. A. Stanton, C. N. Martin, F. L. 
Chow, and W. Thomas. 
Environmental oy 


ENMUDM, Vol. 8, 
No. 1, p 109-117, 19 


She 3a 30 ref. 


Descriptors: $ Water pollution effects, *Air pollu- 
tion effects, *Mutagenicity, *Polycyclic aromatic 
hydrocarbons, West Germany, *Snow, *Pollutant 
identification, Sample preparation, Enzymes. 


se and air particulate samples collected in 
ee daa Federal Republic of Germany, 
pag been analyzed for ni =) “pe cd aromatic 
deneg toch (PAH) and P content. A novel 
clean-up technique has been developed enabling 
interfiring organochlorine environmental contami- 
nants to be removed prior to analysis of the hydro- 
carbons by GC-MS. Mass ——— patterns 
are presented for 1-nitropyrene, 6- 
ee 6-nitrochrysene, and 3-nitro- 
fluoranthene. The level of these compounds found 
pa gene tee ‘of 0.2-2.0 ng/eu m 
with the exception of 6-ni ‘a)pyrene, 
which was not detected. This compares with PAH 
values of between 1 and 6 ng/cu m. The freshly 
fallen snow sample collected at the side of a motor- 
way had no detectable PAHs or nitro-PAHs. Par- 
allel studies on the bacterial mutagenicity of the 
collected air samples using Salmonella typhimur- 
ium TA98 and TA100 in the presence and absence 
of aroclor-induced rat liver ‘S9’ revealed both 
‘direct’ and ‘indirect’ activity. Larger numbers of 
siutante wore induced in the peensate of 89 tama 
its absence. The snow sample was devoid of muta- 
genic activity. These studies show the utility of the 
biological h to — environmental sam- 
ples prior to expensive and time-consuming chemi- 
cal analysis. (Author’s abstract) 
W88-02057 


MUTAGENICITY STUDIES IN SALMONELLA: 
RESIDUES OF OZONATED AND/OR CHLOR- 
INATED WATER FULVIC ACIDS, 
ee Health Directorate, Ottawa (Ontar- 
io). 
D. J. Kowbel, S. Ramaswamy, M. Malaiyandi, and 
E.R. Htovaaes gn 

ENMUDM, Vol. 8, 
2 tab, 41 ref. 


Descriptors: *Ozonation, *Chiorination, *Water 
pollution effects, *Mutagenicity, *Wastewater 
treatment, *Disinfection, *Salmonella, Fulvic 
acids, Water pollution sources, Drinking water, 
Organic compounds. 


Aqueous residues of ozonated, chlorinated, and 
ozonated/chlorinated water fulvic acids (WFA) 
were tested for induction of His(+) reversion in 
Salmonella typhimurium strain TA100 in fluctua- 
tion tests for mutagenicity. The data suggest that 
ozonation of natural organics present in sources of 
drinking water can prevent subsequent formation 
of by-products of chlorination that are am gar 
in bacteria. Ozonation of the WFA, at different 
abd at varying dose levels produced residues 
were not or were only weakly mutagenic. Chlorin- 
ation of WFA or of previously ozonated WFA led 


Environmental 
No. 2, p m3 262. I 19 . 2 fig, 





to residues that were highly mutagenic. However, 
mutagen formation in the ozonated/chlorinated 
residues could be ft du depending upon the 
pH of the WFA solutions during ozonation - muta- 

This decrease 


highly reactive oxidant species at higher pH. Since 
ozonation seems to be more effective at alkaline 
pH, alkaline raw water sources seem to be the best 
candidates for water treatment that involves ozon- 
ation. (Author’s abstract) 

W88-02058 


IN VITRO INDUCTION OF SISTER CHROMA- 


CYTES OF THE OYSTER TOADFISH AND 
AMERICAN 


EEL, 
North Carolina Univ., Morehead City. Inst. of 
Marine Sciences. 
T. J. Ellingham, E. A. Christensen, and M. B. 
Maddock. 


Environmental Mutagenesis ENMUDM, Vol. 8, 
No. eas, 1986. 2 fig, 3 tab, 46 ref. EPA 
R8111 


Descriptors: * ens, *Water arse effects, 
*Eels, *Toadfish, * *Toxicity, Cyto- 
genicity, Chromatid exchange, 


A series of ex) its was conducted to charac- 


peomepay hn cin of cunt aaah hoe: 

in medium containing 5-bromodeoxyuridine 
(@BrdUra), and to determine the effectiveness of 
cytog 


bray mag gue pide me 7 

though rate of proliferation 
et ES 
lymphocytes, the effects of increasing BrdUrd con- 
centrations were similar, _in that proliferation ex- 
hibited a inhibition for 
concentrations above 10 micromolar BrdUrd. Mi- 
Saeed" Genseealgamiies dibromide —_ 


increases 
chromatid- exchange and SCE frequencies 
wi ea fs conentations induc- 
tion by that were to or tly. lower 
than those that have been obtained mammali- 
an in vitro In vitro of toadfish 
lymphocytes to dimethoate (DIM) induced a con- 
centration: 


-dependent increase in SCE 
that was much higher than that observ 
in vitro systems. In vitro exposure of 
American eel lymphocytes to MMC also induced a 
increase in the frequency 
of chromosomal aberrations and SCEs. These re- 
sults indicate that cytogenetic endpoints can be 
effectively scored with cultured lymphocytes from 
these and other fish species with compara- 
ble kary: that contain an average of at least 
0.07 pg DNA/chromosome. (Author’s abstract) 
W88-02059 











CULTURE OF ENDOMYCES FIBULIGER IN 
MUSSEL PROCESSING WASTES AND PRE- 
CIPITATION WITH PEGS OF ITS EXTRACEL- 
LULAR AMYLOLYTIC 

Instituto de Investigaciones Pesqueras de Vigo 
(Spain). 

M. Gonzalez, J. Miron, and M. A. Murado. 
Biotechnology Letters BILED3, Vol. 9, No. 4, p 
281-286, April 1987. 2 fig, 2 tab, 15 ref. 


Descriptors: *Aquaculture, *Mussels, 
*Growth, Culturing techniques, Water 
effects, Wastewater, Nutrients, Starches, 
precipitation. 


*Yeasts, 
lution 


The growth of the yeast Endomyces fibuliger in 
mussel processing wastes and in a conventional 
medium with starch as C source is compared. The 
differences found mainly affect the levels of its 
extracellular amylolytic system. Precipitation of 
this system in several ways has permitted the defi- 
nition of a method of improving the yields of the 
most usual ones. (Author’s abstract) 

W88-02060 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


EFFECT OF FERTILIZER, CHICKEN 

MANURE AND DAIRY MANURE ON TIMO- 

coe YIELD, TISSUE COMPOSITION AND 

Macdonald Coll., Ste. ender de Bellevue (Quebec). 

Dept. of Renewable Reso 

3 primary bibliographic entry entry see Field SE. 
W88-02075 


RICHNESS OF 


Ww. Wien ani T. M. 


Aquatic Botany AQBODS, Vol. 24, No. 1, p 91-95, 
March 1986. 2 tab, 9 ref. 


Descri; : *Acid rain, *Biomass, *Species diver- 
sity, * ensity, *Maine, *Oligotrophic 
lakes, *Acidity, *Macrophytes, *Aquatic plants, 


Sa pass , Lakes, Headwaters, 
Ecology, Surveys. 


Macrophyte communities of two pairs of m Mane 
phic headwater lakes of different acidity in 
are described. In each a ee 
ically similar, but 
phytes were sampled in ~ nd Sey Di Diversity was 
estimated by the Shannon index. Of 22 species of 
macrophyte recorded, all were found in the cir- 
cumneutral lakes (14 and 15 each). The two acidic 
> nae same tt species U0 vin © com, nEwre 
was tremendous v: in the relative abun- 
po of difiprant epacies, with Briousston topten: 
dominating all four lakes. Biomass in the 
lakes ranged from 14.0 to 157.86 g/ 
gop ewer her ode apa ya 


M. L. Hunter, J. J. Jones, 


FLUSS TIGER NIEDERSCH- 
LAEGE AUF DIE ENTWICKLUNG VON ERY- 
SIPHE GRAMINIS DC. F. SP. MARCHAL), 
Technische Univ. Braunschweig (Germany, F.R.). 
Inst. fuer Mikrobio! 

G. Koennecker, H. J. ‘Aust, and H. J. Jaeger. 
Zeitschrift fuer Pflanzenkrankheiten und - 
zenschutz, Vol. 94, No. 1, p 58-67, February 1987. 
6 fig, 1 tab, 26 ref. 


: *Acid rain effects, *Water pollution 
effects, *Acid rain, *Mildews, *Plant diseases, * Air 
pollution effects, *Fungi, Wheat, Parasites. 

Plants of spring wheat cv. ‘Kolibri’ were inoculat- 
ed with f. sp. tritici and ex; 
to simulated acidic precipitation (H2SO4, HNO3) 
of pH 3.0, 4.2, and deionized water (pH_ 5.6). 
Artificial rain of pH 3.0 significantly inhibited 
mildew eae gra when plants were treated 
immediately Two different ef- 
fects were pomdees () non-germinated conidia 
were washed off by striking droplets, and (2) the 
effect of acidity. The pathogen was affected during 
the first 2 h and was most sensitive immediately 
inoculation. Inhibitory effects rapidly - 
creased with further development of the fungus. 
Conidia taken from colonies to acid pre- 
cipitation were as infectious as conidia taken from 
untreated colonies. Acid rain had no pi ig 
effect on the leaf tissue as a substrate for germinat- 
ing conidia. (Author’s abstract) 
'W88-02098 


USE OF AUTOCORRELATION MOLECULAR 
DESCRIPTORS IN QUANTITATIVE STRUC- 
TURE-ECOTO RELATI STUD- 
IES (UTILISATION DES DESCRIPTEURS MO- 
LECULAIRES D’AUTOCORRELATION DANS 
LES ETUDES QUANTITATIVES DU TYPE 
STRUCTURE-ECOTOXICITE), 


Effects Of Pollution—Group 5C 


Institut Pasteur de Lyon (France). Lab. of Applied 
Hygiene. 


J. Devillers, D. Zakarya, P. Chambon, and M. 
Chastrette. 


Comptes Rendus de l’Academie des Sci 
(Series 3) CHDDAT , Vol. 304, No. 9, p 195-198, 
March 1987. 1 fig, 1 tab, 20 ref. 





Descriptors: *QSAR, *Water pollution effects, 
*Model studies, *Toxicity, *Aromatic hydrocar- 
bons, Physico-chemical properties, Bonding, Mo- 
lecular structure, Mathematical analysis, Data in- 
terpretation. 


Autocorrelation molecular descriptors have been 
used for the description of toxicity (60 hrs., IC50) 
of 48 pollutants towards an holotrich ciliate proto- 
zoan, Tetrahymena pyriformis. The ecotoxicologi- 
cal significance of the model obtained is discussed 
and some remarks are made concerning improve- 
ment of the autocorrelation method. (Author’s ab- 


stract) 
W88-02104 


GROUNDWATER IMPACTS FROM 
WASTEWATER LAND DISPOSAL SYSTEMS 
IN WISCONSIN, 

Wisconsin Dept. of Natural Resources, Madison. 
M. D. Witt, and D. K. Sauer. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 183-190, 8 tab, 11 ref. 


Descriptors: *Land disposal, *Groundwater pollu- 
tion, *Wisconsin, *Wastewater treatment, Ground- 
water quality, Dissolved solids, Chlorides, Alkalin- 
ity, Hardness, Biological oxygen demand, Nitro- 
gen, Ammonia, Nitrates, Hydrogen ion concentra- 
tion, ical analysis. 


Seven wastewater land disposal systems in Wiscon- 
sin were evaluated as to their impact on the 
groundwater. The findings are summarized as fol- 
lows: (1) Each of the seven systems have had some 
effect on the groundwater. The parameter which 
was elevated in each case was total dissolved solids 
(TDS). Concentrations of TDS in the down 
dient wells ranged from 300 to 3,500 mg/L, w wails 
upgradient well TDS concentrations ranged from 
200 to 1,000 mg/L. Lower TDS concentrations 
were found in sandy soils and sites which had 
lower hydraulic application rates; (2) Chloride 
concentrations in the wells were also elevated to 
almost 400 mg/L at those sites which had a signifi- 
cant source of chlorides in the wastewater; (3) 
Hardness and alkalinity concentrations were sig- 
nificantly elevated only at Site 3. Hardness was 
elevated from a background mean of 727 mg/L to 
a downgradient mean of 1,650 mg/L. Alkalinity 
concentrations increased from a background mean 
of 1,429 mg/L to a downgradient concentration of 
2,178 mg/L; (4) Elevated concentrations of BODS 
or COD were not common in any of the seven 
sites; (5) Three of the seven sites had some in- 
creases of organic and ammonia nitrogen in the 
groundwater. Site 1 which has been identified 
before as being a grossly overloaded absorption 
pond had ammonia nitrogen concentrations of 50 
mg/L and organic nitrogen concentrations of 26 
mg/L in the groundwater monitoring wells. Site 2 
had some increases of organic and ammonia nitro- 
en concentrations ranging from 4 to 13 mg/L; (6) 
Nitrate nitrogen concentrations in the groundwater 
were elevated to varying degrees at Sites 3, 4, and 
7. Due to increased nitrate concentrations in the 
background wells at Sites 4 and 7, the exact contri- 
bution of nitrates to the groundwater was difficult 
to be ecm me At all three sites, however, the ap- 
itrogen in the was converted 
je m the organic coat ammonia forms to the nitrate 
ren by the relatively permeable soils; and (7) 
Groundwater pH concentrations for six of the 
seven sites did not vary more than 0.8 units. This is 
due to the large buffering capacity which most 
soils have and the almost neutral pH of the 
wastewater. Site 7, however, showed some signs 
that the pH of the groundwater was dropping. 
Since the pH of the wastewater was approximately 
4.0 to 4.5, the need for corrective action was 
apparent. (See also W88-02132) (Lantz-PTT) 
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W88-02152 


TREATMENT BY SPRAY IR- 

, QUALITY OF EFFLUENT AND 

IMPACTS ON SOILS AND GROUNDWATER, 

Donohue and Associates, Inc., Sheboygan, WI. 

For oeey bibliographic entry see Field SD. 
ws 153 


COMPARISON OF ACUTE TOXICITY EVAL- 
UATIONS AND EPA WATER QUALITY CRI- 
TERIA WITH MACROINVERTEBRATE COM- 
MUNITY ANALYSIS AT SITES OF ELECTRO- 
FINISHING DISCHARGES TO STREAMS, 
Massachusetts Dept. of Environmental Quality En- 
oS Westborough. Div. of Water Pollution 
Contro 

For a bibliographic entry see Field 5A. 
W88-02192 


CHANGING ILLINOIS RIVER, 

Illinois Univ. at Urbana-Champaign. Water Re- 
sources Center. 

G. E. Stout. 

IN: Strategies for River Basin ement: Envi- 
ronmental Integration of Land Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 171-177, 1 fig, 2 ref. 


Descrij *Illinois River, *Environmental ef- 
fects, River basin development, Water resources 
development, Boats, Transportation, Municipal 
wastes, Industrial wastes, Water pollution control, 
Sediment transport, Sedimentation, Dissolved 
oxygen. 


Largest of the Mississi; ae River’s tributaries in 
North America above mouth of the Missouri 
River, the Illinois River is formed by the conflu- 


about midway between Chicag 
river flows in a westerly, southwesterly, and south- 
erly direction for a distance of 340 km and empties 
into the Mississippi River at Grafton, Illinois. 
Little concern was shown about changes in, or the 
changing of, the Illinois River for the first 250 
years of its use by white people. Steamboats made 
their way far up its reaches in the 19th century. 
Cities sprang up along its — and, near the 
headwaters, Chicago began its growth. Events 
pon amt idly from the last partes of the 19th 
—-S present time. Following the diver- 
water from Lake Michigan into the Illinois 
in 1900, the construction of levees and the —- 
of bottom lands for ultural purposes began to 
change the nature of the Illinois valley. At the 


same time the aquatic biota ecosystem was threat- 
ened by the serious menace of the urban wastes 


river. A decline in urban and industrial pollution 
began with the operation of treatment plants by the 
Chicago Sanitary District in 1922. Pollution con- 
trol was aided by the navigation dams that become 
in the u river in 1933. These dams 
reduced the rate of flow, thereby resulting in bac- 
terial decomposition of waste products within a 
shorter distance downstream. A ual reduction 
llution of the Illinois river has 
ee time. Nevertheless, be- 
tween 1920 and 1960, major losses of fisheries 
occurred for reasons not completely understood. 
Yesteryear problems were much greater and more 
obvious than those which persist today. However, 
major problems do not presently exist throughout 
long reaches of the waterway. Basically, these 
problems are: (1) sediment transport and sediment 
deposition, and (2) low DO concentrations during 
warm low flow periods. Currently, costly pro- 
grams to reduce nonpoint pollution from urban 
and agricultural sources are in effect in order to 
restore the ecosystem for aquatic organism. Even- 
tually, body contact sports and sport and commer- 
cial fisheries will again become a benefit to the 
citizens of the region. (See also W88-02227) 
(Lantz-PTT) 
W88-02244 


HEAL 
FECTS OF GREAT LAKES WATER QUALITY. 


International Joint Commission-United States and 
Canada, Windsor (Ontario). Great Lakes Science 
Advisory Board. 

Revision of October 1986, Windsor, Ontario. 111 
p, 7 tab, 11 append. 


Descriptors: *Water pollution effects, *Great 
Lakes, P Public health, *Water quality, Chemical 
analysis, Data collections, Toxicity, Lethal limits, 
Fish, Carcinogens, Environmental effects. 


Since its inception, the Committee on Human 
Health Effects of Great Lakes Water ity has 
considered the possible health effects of chemical 
contamination in the Great Lakes. Past Annual 
Reports have summarized toxicity information of 
chemicals of concern listed in Appendix E to the 
1978 rs of the Water Quality Board. In this 
report, Committee summarizes available infor- 
mation on maximum allowable exposures for some 
of these chemicals and its possible issues of 
concern in the Great es basin for further 
review and possible action 5 the jurisdictions. 
The recommendations for maximum tolerable 
intake of chemicals listed in this report are taken 
from statements ins by established sources 
such as the World Health Organization, the ry 
Environmental Protection Agency and the U. 
National Academy of Sciences. Only where Bed 
sary did the Committee develop its own recom- 
mendations. The information leading to an expres- 
sion of concern by the Committee for human expo- 
sure to certain Great Lakes chemicals is subject to 
update as new information on toxicity becomes 
available. Therefore some of the values for maxi- 
mum tolerable intake are provisional. Data on ex- 
posure potential are also tentative as the relative 
contribution of the various routes of exposure of 
many of the chemicals is incompletely known. It 
may well be that, with the limited resources, an 
iterative process is the most effective route to 
obtain the type of data required for good manage- 
ment decisions. The responsibility for advising the 
public rests with the jurisdictions. 

their own resources to assess the risk to their 

populations from all sources affecting their respec 

tive geographic areas. The resources available to 
the jurisdictions are, for the most part, larger than 
those of the International Joint Commission. The 
Committee is also following developments in the 
field of research on tumors in Great Lakes fish, 
particularly their potential to serve as indicators of 
contamination with chemicals which act as com- 
plete carcinogens, initiators or promoters. This 
report presents a brief statement on this subject. 


(Lantz- 
W88-02266 


EVALUATION OF IRRIGATION MANAGE- 
MENT URES EOTHERMAL 


FOR G 


EFFLUENT, 

Idaho Water Resources Research Inst., Moscow. 
For primary bibliographic entry see Field 3C. 
W88-02268 


MOUNT ST. HELENS: THE AFTERMATH, 
Bureau of Reclamation, Washington, DC. Office of 
Water Research. 

For primary bibliographic entry see Field 5G. 
W88-02272 


INTRODUCTION TO ENVIRONMENTAL SCI- 
ENCE, 


Wisconsin Univ.-Green Ba 


For oe bibliographic cy see Field 5A. 
W88-02321 


MERCURY IN THE ECOSYSTEM: 
PERSION AND POLLUTION TODAY, 
Jadavpur Univ. (India). Dept. of Geolo 


For primary bibliographic entry see Field ‘SB. 
W88-02323 


ITS DIS- 


PHYSIOLOGICAL EFFECTS OF METAL TOX- 
ICITY ON THE TROPICAL FRESHWATER 
SHRIMP MACROBRACHIUM CARCINUS 
(LINNEO, 1758), 

Universidad de Oriente, Cumana (Venezuela). Inst. 


Oceanografico. 
M. 


Correa. 

Environmental Pollution, Vol. 45, No. 2, p 149- 
155, 1987. 1 fig, 3 tab, 18 ref. Universidad de 
Oriente CI-5-019-00284/85. 


Descriptors: *Water pollution — Maaencd 
metals, *Toxicity, *Shrimp, Zinc, Cop 
tion, Ammonia, Gills, Catcheiean 


Pilot tests were performed to determine the level 
at which Zn(2+) and Cu (2+) ceased to be acute- 
ly toxic in Macrobrachium carcinus. The data indi- 
cated that the static 96h-LC50 values for Zn(2+) 
and Cu(2+) were 0.2 and 0.1 mg respectively. A 
differential reduction in r tion and ammonia 
excretion rates was noted with increasing concen- 
trations of these metals in the water. These levels 
may result in a toxic body burden and a progres- 
sive deterioration of gill efficiency. A decrease in 
respiration and ammonia excretion rates resulted in 
a decrease in O:N ratios, upon exposure to Zn(2+) 
and Cu(2+) concentrations. The ratios obtained 
indicate that these metals, also increased depend- 
ence on carbohydrate or lipid reserves. (Author’s 


) 
W88-02335 
ADDITION OF NAOH, LIMESTONE SLURRY 
AND FINEGRAINED LIMESTO! 


SMOLTS OF ATLANTIC SALMON (SALMO 
SALAR L.), 


Direktoratet for Vilt og ea mc gpamal Trond- 
heim (Norway). Fish Research 

For primary bibliographic con see Field 5G. 
W88-02342 


COPPER AS AN ALGICIDE IN A TROPICAL 
RESERVOIR, 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Botany. 

For primary bibliographic entry see Field 5G. 
W88-02347 


SELECTIVE REMOVAL OF REEF FISH ASSO- 
CIATED WITH AN OFFSHORE COOLING- 
WATER INTAKE STRUCTURE, 

Occidental Coll., Los Angeles, CA. 

M. Helvey, and P. B. Dorn. 

Journal of Applied Ecology JAPEAI, Vol. 24, No. 
1, p 1-12, April 1987. 3 fig, 5 tab, 30 ref. 


Descri : *Cooling water intakes, *Intakes, 
*Population density, *Fish behavior, Temporal 
variation, Field tests. 


Fish captured, tagged and released at an offshore 
intake structure, together with a comparison of 
field population densities and respective impinge- 
ment rates, indicated intake removal to be a selec- 
tive process. Intake-associated species comprised a 
onli: rtion of the total number of fish re- 
and were not removed in numbers propor- 
tional to their field densities. The rheotropic be- 
havior of four species associated with the intake 
structure demonstrated that, given adequate water 
clarity, they avoided being trapped by intake water 
currents. Diurnally active species 
cover at night were least crag soy to intake 
removal. Diurnally active species hover in the 
water column at night and predators that periodi- 
cally feed at twilight and evening hours were more 
susceptible to removal. Noc' fish were most 
susceptible to removal. (Author’s abstract) 
W88-02364 


MECHANISM OF TOXICITY OF IONIC 
COPPER AND COPPER COMPLEXES TO 
ALGAE, 

Commonwealth Scientific and Industrial Research 
Organization, Sutherland (Australia). Div. of 
Energy Chemistry. 

J. L. Stauber, and T. M. Florence. 

Marine Biology MBIOAJ, Vol. 94, No. 4, p 511- 
519, May 1987. 1 fig, 6 tab, 35 ref. 





Descriptors: *Water pollution effects, *Toxicity, 
*Algae, *Copper, *Complexes, Ions, Photosynthe- 
sis, Senne Growth, Diatoms, Heavy 


The mechanism of toxicity of ionic copper and 
copper com; to growth, photosynthesis, res- 
piration, ATP levels and mitochrondrial electron- 
transport chain-activity in two marine diatoms, 
Nitzschia closterium (Ehrenberg) W. Smithy and 
Asterionella ialis Castracane, and one freshwa- 
ter green alga, Chlorella pyrenoidosa Chick was 
investigated. Copper ions both cell divi- 
sion and photosynthesis in A. glacialis and C. 
pyrenoidosa, whereas ioni concentrations 


Universite de Bretagne-Occidentale, Brest 
wer Lab. de Biologie Animale. 
Brule. 


Journal ofthe Marine 


le nen eociani ey Op 
United Pog ogg Vol. 67, No. 2, p 237- 
247, May 1987. 5 fig, 3 tab, 18 ref. 


:. *Estuaries, *Oil spills, *Water pollu- 


tion effects, *Fish pathology, * 
* iz, *Plaice, Spawning, Fi 
gy, Histology, Hydrocarbons. 


Plaice captured along the north-west coast of Brit- 
tany become mature at four years and at 38-40 cm 


F 
aad March: Law gutesoumasis Index fat Slats 


roduction, 
physiolo- 


Low 
of ovaries have been eae 


pangpen oer a pore rade 
be responsible for iterations in oogenesis 
disturbed females. The results are compared with 
those obtained by other authors in the same area 
and in other geographic zones. (Author’s abstract) 
W88-02372 


OF HIGH-ELEVATION 
STREAMS IN SOUTHERN BLUE RIDGE 
PROVINCE TO ACIDIC DEPOSITION, 


Georgia Univ., Athens. Dept. of Sociology and 


An By. 

P. V. Wi , P. J. Lasier, M. Hudy, D. Fowler, 
and M. J. Van Den Avyle. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 379-386, June 1987. 3 fig, 2 tab, 30 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Water pollution effects, *Acid depo- 
sition, *Acid rain, *Streams, Alkalinity, Water 
chemistry, ‘Acidity, Ions, Monitoring. 


The Southern Blue Ridge Province, which encom- 
of northern Suen, Sorters Sieeee- 
western North Carolina, has been 


TO THE 
Virginia Inst. of Marine Science, Gloucester Point. 
2 — bibliographic entry see Field 5B. 


INTERACTION OF TRACE METALS ZN, CD, 
AND MN, WITH CA CONCRETIONS IN "THE 
GILLS OF FRESHWATER UNIONID MUS- 


SELS, 
presse: bet: Hs ay , Baton Rouge. Dept. of Zo- 


icNeil, and T. H. Dietz. 
Canadian Journal of Zoo ermere Vol. 65, 
pe EF Ea age Sg on Bi 2 fig, 3 tab, 15 ref. 
IF Grants DCB 3303789. ‘and DCB 8518221. 


The interaction of Zn, Mn, and Cd with Ca con- 


Se ren ot aay ae ene ene 

The interaction of Zn with the concre- 

Soll wes eautabeedin och dem eatl toiee and 

in vitro. Isolated concretions bind Zn as rapidly as 
Ca. However short-term in vivo ify that Eas not 

is not 


of divalent cation 

is evidenced by the lack 

of relationship between blood or pond water 
cation levels and the levels of specific cations 
found in the concretions. Since the concretions are 
mobilized during the reproductive period, and 
serve as a source of glochidial calcium, it would be 
disadvantageous for these concretions to bind diva- 
lent cations for detoxification purposes. (Author’s 


abstract) 
W88-02424 


CASE-CONTROL STUDY OF COLON CANCER 
ATER TRIHALOMETH: 


Wisconsin Univ.-Madison. Dept. of Preventive 
Medicine. 

T. B. Young, D. A. Wolf, and M. S. Kanarek. 
International Journal of Epidemiology LJEPBF, 


Effects Of Pollution—Group 5C 


Vol. 16, No. 2, p 190-197, June 1987. 1 fig, 5 tab, 18 
ref, append. 


Descriptors: *Colon cancer, *Water pollution ef- 
fects, *Trihalomethanes, *Case studies, *Popula- 
tion exposure, Drinking water, Chlorination, Diet, 
Surveys, Mod Model studies, Wisconsin. 


A case-control study was conducted to test the 
hypothesis that chronic ingestion of trihalometh- 
anes (THMs), occurring as chlorination byprod- 
ucts in drinking water, carries a risk of colon 
cancer. Lifetime residential and water source histo- 
ries and information on water-drinking habits, diet, 
sociodemographics, medical and occupation histo- 
ries, lifestyle and other factors were obtained by 
from a statewide sample of newly- 
dignosed colon cancer cases (N = 347), controls 
with cancer of other sites (N = 639) and general 
population controls (N = 611). Since no data on 
past THM levels exists, it was necessary to devise a 
scheme to generate THM estimates for all Wiscon- 
sin water sources. For this, a statistical model 
based on quantitative THM measures and routine- 
ly-recorded data taken at 81 municipal water facili- 
ties was used in conjunction with individual resi- 
dential histories to estimate odds ratios adjusted for 
- sex and urban living, for colon cancer and 
taeda The study results indicate that 
isconsin drinking water does not pose a 
aoesienee at Odds ratios for expo- 
sure to the middle and highest category of lifetime 
cumulative THM were 1.05 (95% Cl = 0.66-1.68) 
and 0.93 (95% Cl = 0.55-1.57) respectively, rela- 
tive to the cancer control group, and 1.10 (95% Cl 
= 0.68-1.78) and 0.73 (95% Cl = 0.44-1.21) re- 
spectively, relative to the general population con- 
trols, Odds ratios based on other THM exposure 
variables, including cumulative THM indices for 
10-30 year periods and dichotomous surrogate 
variables, were close to 1.00 with few exceptions, 
consistent with the conclusion that THM exposure 
is not associated with colon cancer. (Author’s ab- 
stract) 
W88-02426 


HEALTH SIGNIFICANCE OF CHLORINA- 
TION BYPRODUCTS IN DRINKING WATER: 
THE HOUSTON EXPERIENCE, 

Texas Univ. Health Science Center at Houston. 
School of Public Health. 

I. Cech, A. H. Holguin, A. S. Littell, J. P. Henry, 
and J. O’Connell. 

International Journal of Epidemiology NJJEPBF, 
Vol. 16, No. 2, p 198-207, June 1987. 4 fig, 2 tab, 38 
ref. NCI Grant (SRO1-CA 24138-01). 


Descriptors: *Cancer, *Mortality, *Water pollu- 
tion effects, *Trihalomethanes, *Case studies, 
*Population exposure, Drinking water, Chlorina- 
tion, Diet, Surveys, Houston, Texas. 


In 1954, following the construction of Lake Hous- 
ton, a change from lightly chlorinated ground 
sources to a heavily chlorinated surface source of 
drinking water took place for a sizable part of the 
population in the city of Houston, Texas. This has 
provided the opportunity to oe the incidence 
of urinary tract cancer mortali' 
exposed to a ———— and lightly chlorin- 
ated drinking water. The bp re , diurnal, and sea- 
sonal concentrations of rination byproducts 
(trihalomethanes) in Houston water were assessed. 
The of concentrations varied from below the 
limits of detection in treated groundwater, to more 
than 200 mg/L (twice the level allowed by US 
drinking water standards) in treated lake water. 
The mortality experience by gender, by race, and 
by age cohorts for the eared 1940 to 1970 from 
urinary tract cancers to the surface water. By the 
1970’s 20 years following the switch to surface 
water, an increase was detected in urinary cancer 
mortality rates for white females without a corre- 
sponding increase observed for white males. No 
oe trends were found for the non-white pop- 
ulation. On balance, a detrimental urinary cancer 
effect associated with a switch to chlorinated sur- 
face water has not been demonstrated yet. (Au- 
thor’s abstract) 
W88-02427 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


SOIL NUTRIENT LEACHING IN RESPONSE 
TO SIMULATED ACID RAIN TREATMENT, 
Tennessee Valley Authority, Chattanooga. Div. of 
Air and Water Resources. 

J. M. Kelly, and R. C. Strickland. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 2, p 167-181, June 1987. 4 fig, 6 tab, 24 ref. 


Descriptors: *Water ae effects, *Acid rain 
effects, *Soil water, *Nutrients, *Leaching, *Simu- 
lated rainfall, Ions, Leachates, Acidity, Cations. 


Soil and soil solution nutrient concentrations were 
evaluated over a 30-mo period to determine the 
impact of simulated acidic precipitation (70:30 
equivalent basis H2SO4:HNO3) at pH values of 
5.7, 4.5, 4.0, and 3.5 on forest microcosms. Soil 

nutrient analysis indicated significantly lower con- 

centrations of exc’ le Ca and Mg in the top 
3.5 cm of the mi soil after 30 mo of pH 3.5 
treatment. Leachate collected from the pH 4.5, 4.0, 
and 3.5 treatments at the 25 cm depth (below the A 
horizon) exhibited significant increases Cl, NH4, 
PO4, K, and SO4 concentrations com; to the 
pH 5.7 treatment. At the 50 cm depth (mid-profile) 
all leachate element concentrations except NH4 
increased significantly in response to treatment. At 
the 100 cm depth (profile bottom), no significant 
effects of treatment on leachate chemistry were 
observed. The elevated base cation concentration 
values found in the 50 cm soil solution samples 
support at least partially the described reduction in 
Ca and Mg in the surface soil horizon. The 100 cm 
concentration data indicate that cations mobilized 
out of the A and upper B horizon in res; to 
treatment were immobilized before reaching the 
bottom of the soil profile. Evaluation of nutrient 
flux out of the microcosm at the 100 cm depth did 
not indicate any statistically significant response to 
the treatment. Nitrate rather than SO4 was found 
to be the dominant anion leaving the microcosm by 
an average factor of 7 to 1. (Author’s abstract) 
W88-02458 


AEROMONAS HYDROPHILA DENSITIES IN 
THERMALLY-ALTERED RESERVOIR WATER 
AND SED) 


IMENTS, 
Texas Univ. at Dallas, Richardson. Graduate Pro- 
gram in Environmental Sciences. 
G. A. Burton, and G. R. Lanza. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 2, p 199-206, June 1987. 7 fig, 1 tab, 16 ref. 


Descriptors: *Eutrophic reservoirs, *Aeromonas, 
*Limnology, *Water pollution effects, *Thermal 
pollution, *Temperature effects, *Population dy- 
namics, Plumes, Microorganisms, Monitoring, 
Temperature, Sediments, Seasonal variation. 


Aeromonas hydrophila densities were monitored in 
waters and sediments over a 1-yr period in a eutro- 
phic Texas reservoir receiving power plant cooling 
waters. A. hydrophila densities were elevated in 
warmer waters located in the power plant cooling 
water plume as compared to a control station. A. 
hydrophila concentrations in the plume correlated 
well with water tem and conductivity 
throughout the year. Densities at the control site 
were not as well correlated with temperature or 
conductivity. Sediment densities of A. hydrophila 
were also elevated at plume stations, but did not 
show the clear seasonal fluctuations noted in over- 
lying waters. (Author’s abstract) 

W88-02461 


RESPONSE OF TWO WESTERN CANADIAN 
CONIFERS TO SIMULATED ACIDIC PRE- 
CIPITATION, 


Saskatchewan Research Council, Saskatoon. 

Z. M. Abouguendia, and L. A. Baschak. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 1/2, p 15-22, March 1987. 9 tab, 15 ref. 


Descriptors: *Water pollution effects,. *Acid rain 
effects, *Simulated rainfall, Pine trees, Spruce 
trees, Chlorophyll, Acidity, Nutrients, Sulfur. 


Ready-to-plant nursery stock of jack pine (Pinus 
banksiana Lamb.) and white spruce (Picea glauca 
(Moench) Voss) were subjected to simulated acid 
rains of pH 5.6 (control), 4.6, 3.6, and 2.6 under 


controlled poe room conditions to determine 
the threshold for damage. The two species exhibit- 
ed contrasting patterns to simulated acid 
rain crapnaiaie, Capert and chlorophyll content 
of'j Jock — ware ~ termes affected at any of 
levels app! lermore, no 

foliar injury symptoms were evident and ‘oh 
nutrient levels remained unaffected. White spruce 
showed no statistically significant reduction in 
growth rate at any of the treatments. Needle chlo- 
rophyll a content of white spruce was not affected 
by any of the treatments, while chlorophyll b level 
was significantly reduced at pH 2.6. Symptoms of 
visible injury were observed to increase with rain 
acidity. No statistically significant change in the 
levels of foliar nutrients of white spruce were 
found, with the exception of the elevated S con- 
centration at pH 2.6. (Author’s abstract) 
W88-02464 


RESPONSE OF TWO ADIRONDACK WATER- 
SHEDS TO ACIDIC DEPOSITION, 

Electric Power Research Inst., Palo Alto, CA. 
Environmental Assessment Dept. 

E. A. Fendick, and R. A. Goldstein. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 1/2, p 43-56, March 1987. 9 fig, 2 tab, 33 ref. 


Descriptors: *Water rer effects, *Acid rain 
effects, *Watersheds, * rain, *Model studies, 
Sulfur, Nitrogen, Sandee Diepedtion. 


Responses of two lake-watersheds to Serge: - 
ee deposition were simulated — 
ted Lake-Watershed Acidification Study 
aL AS) Model. The simulated annual chemical 
outlet fluxes were continuous functions of both S 
and N deposition. No acidification threshold was 
observed. The slopes of the response curves quan- 
tified the contrasting sensitivities of the two sys- 
tems to changes in deposition. For the watershed 
response curves generated by these depositional 
simulations, there is no indication of a threshold 
response over the range of zero sulfate or nitrate 
deposition through two times current loading. In- 
stead, the outlet response is predicted as a continu- 
um from zero loading up through double the base- 
case deposition. An exception is nitrate outlet flux, 
which shows a threshold of response occurs 
above base-case loading, which is approximately 
three times the proposed threshold amount. Alumi- 
num outlet flux, while not showing a threshold 
response, does increase rapidly at high anion load- 
ings, due to increased mobilization at low pH. 
More important than the question of whether or 
not a threshold response exists, is the question of 
whether or not a region can be characterized by a 
single quantitative response function. Even if a 
response for individual lakes was threshold, if the 
deposition level at which the threshold occurred 
was highly variable among lakes, then the a; 
gate response function for a large number of 
would tend toward being continuous. The results 
of the analysis rted support the general con- 
clusion of ILWAS that there exists large variation 
among lake-watersheds both in terms of absolute 
response and sensitivity at different levels of depo- 
sition acidity. This implies that the response of a 
region needs to be characterized by a probability 
distribution that takes into consideration the varia- 
tion in watershed’ properties within the region. 
a ae -PTT) 


LAZERA, 

Alexandria Univ. (Egypt). Dept. of Zoology. 
A. M. Hilmy, N. A. El-Domiaty, and K. 
Wershana. 


Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 1/2, p 57-63, March 1987. 4 fig, 16 ref. 


Descriptors: *Water pollution effects, *Sodium 
chloride, ~Galcham chloride, *Chlorides, *Clarias, 
a ia, *Nitrites, Ions, Inhibition, 
ish. 





Guidelines are given for the manipulation of some 
inorganic ions to prevent nitrite toxicity in fish 


hatcheries, and treatment methodology is recom- 
mended for the event nitrite poisoning does occur. 
(ae Nel aad effects of environmental chlorides 
jaCl and CaCl2) on nitrite-induced methemog- 
Ctleetie so the fresh water teleost Clarias lazera 
were studied. Two aspects inv ted include the 
determination of the minimum ratio of chloride to 
pan a vate gy ohh: <<a emery 
moglobinemia, and the ability of chloride to re- 
verse methemoglobin formation in fish previously 
exposed to nitrite. Methemoglobin Seis 90 were not 
elevated in either size of Clarias lazera when fish 

nite and NaCl at «mela rato of 2661 and T8 
nitrite and NaCl at a molar ratio of 26.6:1 and 18:1 

(Cl:NO2). This protective effect of chlo: 

interpreted as due to its ability to compete with 
nitrite for chloride uptake sites. Calcium chloride 
inhibited nitrite-induced methemoglobinemia more 
effectively than NaCl. Recovery from nitrite-in- 
duced methemoglobinemia occurred when previ- 
ously dosed fish were transferred to water contain- 
ing the same nitrite concentration and NnaCl or 
ben Tels indicates that Clarias lazera possesses 
system. The presence 
of chloride ic ions may result in a competitive inhibi- 
tion of nitrite uptake, thus allowing the reductase 
methemoglobin back to hemoglo- 





IMPACT OF A CHLOR-ALKALI PLANT ON 
ONONDAGA LAKE AND ADJOINING SYS- 


TEMS, 

Upstate Freshwater Inst., Inc., Syracuse, NY. 

S. W. Effler. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
- 1/2, p 85-115, March 1987. 14 fig, 2 tab, 105 
ref. 


Descriptors: *Water pollution effects, *Streams, 
*Chlor-alkali plants, *Salinity, *Stratification, *Nu- 
trient availability, *Lake Onondaga, *New York, 
*Heavy metals, *Lakes, *Rivers, Industrial 
wastewater, Ions, Fish, Oxygen. 


The pervasive effects an adjoining chlor-alkali 
plant has had on Onondaga Lake, and the river 
system that receives the lake discharge, are docu- 
mented. Effects of the ionic waste discharge of the 
facility include: (1) ionic enrichment, (2) altered 
stratification regimes, (3) altered exchange be- 
tween the lake and river, (4) altered hydrodyna- 
wescignihinn und dopteltion af tinge aeiaaen (>) 
precipitation deposition of tities oO} 
calcium carbonate, and (6) altered ok aaaitiey ok 
lake sediments regulating P availability. aml 

chlorobenzene wastes from the roe 
have contaminated the sediments and fish o! 
lake. Deleterious effects of the facility have ioctude 
ed: the elimination of fish habitat, exacerbation of 
the problem of limited oxygen resources of the 
hypolimnion, contamination of fish flesh, exacerba- 
tion of the problem of low transparency of the 
lake, and severe oxygen depletion in the lower 
waters of the river system. (Author’s abstract) 
W88-02467 


BIOMASS AND COMPOSITIONAL CHANGES 
IN THE PERIPHYTIC COMMUNITY OF AN 
ARTIFICIAL STREAM IN RESPONSE TO 
LOWERED PH, 

Bowling Green State Univ., OH. Dept. of Biologi- 
cal Sciences. 

C. G. Maurice, R. L. Lowe, T..M. Burton, and R. 
M. Stanford. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 1/2, p 165-177, March 1987. 3 fig, 4 tab, 23 ref. 


Descriptors: *Water pollution effects, *Streams, 
*Simulation, *Acidity, *Acid rain effects, *Algae, 
*Hydrogen ion concentration, *Biomass, Nutri- 
ents, Ions, Deposition. 


Two artificial streams simulating low order, 
softwater streams of the Upper Peninsula of Michi- 
gan were employed to examine the effects of low- 
ered pH on periphytic algae. The control stream 
contained water with a circumneutral pH whereas 
the pH of the water in the acidified stream was 
decreased to pH 4 with H2SO4. Chlorophyll a 





ene oo Gale er 
Oe ee ae See fer- 

in biomass ae 
streams over a 42-4, sp’ 
abundances of al 


sbundant we abstract) 


ROLE OF ALUMINIUM CONTAMINATION 
IN DETERMINING PHYTOPLANKTON AND 
200 IN RESPONSES TO ACIDIFICA- 
TION 

West Virginia Univ., Morgantown. Dept. of Biol- 


ogy. 

KE. Havens, and J. Decosta. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 3/4, p 277-293, April 1987. 7 fig, 2 tab, 38 ref. 


peo gpd Br ed — effects, *Bioassays, 

*Acid rain effects, *Al; 
*Almmioum, A sack tion, Phytoplankton, 
plankton, Species composition. 


A bioassay was formed at neutral pH Lake 
O’Woods, West Virginia using in situ enclosures. 
Replicated enclosures were either (a) untreated 
—s (b) acidified to pH 4.7, or (c) acidified 

and spiked with 300 microgram(ug)/L Al. Algal 
and zooplankton responses to the treatments were 
com; to determine whether the impacts of 
acidification are influenced by Al concentration. 


in the contol, diatoms, cuglenophytes and chloro 
phytes were dominant. Acidification did not result 
prareses sa ade the gee tke 

it species at Start o experiment 
were acid tolerant. Aluminum addition resulted in 


plus Al treatments. This suggests a Sees te. 
tween the ability to tolerate elevated H(+) and 
elevated Al levels. (Author’s abstract) 

W88-02471 


PHYSIOLOGICAL ge So OF SOYBEAN 
(GLYCINE MAX L, TO SIMULATED 
ACID RAIN AND AMBIENT OZONE IN THE 


Bowling Green State Univ., OH. Dept. of Biologi 
Wi tate Univ., § it. OF 1OlOgi- 
cal Sciences. ¥4 


B. K. Takemoto, D. S. Shriner, and J. W. 
Johnston. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 3/4, p 373-384, April 1987. 6 fig, 4 tab, 21 ref. 
EPRI Contract 1908-2 and DOE Contract DE- 
ACO05-840R21400. 


Descriptors: *Water Pollution effects,. *Acid rain 
effects, *Soybeans, *Simulated rainfall, *Ozone, 
— tests, Plants, Acidity, Rainfall, Tissue analy- 


Physiological processes in field-grown soybean 
(Glycine max L. Merr. ‘Davis’) were monitored to 
determine if plant responses were altered by simu- 
ined pa-ene and © tat dapeted te: police 
were modified by the presence of gaseous ret 
ants. Applications of simulated acid rain (p 

4.2, and 5.2), alone or in combination wt oases 
pollutants, did not significantly affect photosynthe- 
sis, transpiration, stomatal conductance of water 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


wees or chlorophyll content at periodic intervals 
luring the 1984 season. Furthermore, in leaf sam- 
cot Collected Cerieng god 4 the concentrations of 
11 elements were not significantly affected by sim- 
ulated acid rain, alone or in combination with 
gaseous pollutants. These data are evidence that 
combinations of ambient rain and gaseous Ricant 
ants at similar levels may not cause 


PROFUNDAL MACROBENTHOS STRUCTURE 
AS A MEASURE OF LONG-TERM. ENVIRON- 
MENTAL STRESS IN A POLLUTED LAKE, 
Rome Univ. (Italy). Dept. of Animal and Human 
Biology. 

M. ee on and M. Seminara. 

Water, Air, and Soil Pollution WAPLAC, Vol. 33, 
No. 3/4, Pp "435-442, April 1987. 2 fig, 2 tab, 38 ref. 


Descriptors: *Water pollution effects, *Lakes, 
*Limno *Sediments, *Macrobenthos, Sur- 
veys, Taxonomy, Temporal variation. 


Profundal macrobenthic community in a polluted 
lake (Lake Nemi, Italy) was analyzed in three 
distinct surveys from 1976 to 1984, i onder w 
define long-term changes in environmental condi- 
tions of sediments. Profundal macrobenthos was 
mainly eet py of Oligochaeta. Only a few Chir- 
onomidae and a few other taxa were characteristi- 
cally found in the superior zone. The long-term 
stress, due to persistent h O2 deficit, 
caused progressive simplification of the total com- 
munity structure. This leads to a high faunal simi- 
—~ a — at different depths. The tem- 
oO community structure parameters 
and the significant role of some taxa (Potamothrix 
heuscheri, Procladius and rus flavicans) in 
the eutrophication process of the lake are also 
discussed. w(sathor’s prea 
W88-02474 


IN SITU STUDIES AND EXPERIMENTS OF 
THE ECOTOXICOLOGY OF oy METALS 
(cD, PB, CU, ZN) ON ALGAE AND GRAZING 
etree ie (GASTROPODA) (ETUDES IN 
ET EXPERIMENTALES DE L’ECOTOXI- 
COLOGIE DE QUATRE METAUX (CD, PB, CU, 
ZN) DES ALGUES ET DES MOLLUS- 
QUES GASTEROPODES BROUTEURS), 
bee ae (France). Centre de Dosage des Ele- 
ments 
C. Amiard-Triquet, C. Metayer, J. C. Amiard, and 
B. Berthet. 


Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 1, p 11-30, May 1987. 6 fig, 7 tab, 36 ref. 


Descriptors: *Water — effects, *Limnology, 
Pony waters, *Heavy metals, *Bioaccumula- 

tion, *Ecotoxicology, SAlgae, *Mollusks, *Gastro- 
ee ee ee ee 


A field study was carried out from March 1982 to 
May 1984 in the bay of Bourgneuf a French coast- 
al area mainly devoted to oyster culture and com- 
paratively unpolluted seawater, three ies ~ 
algae (Fucus serratus, Ulva lactuca, Porphyra 4 
15 specimens of flat top shell (Gibbula umbili 
and of edible periwinkle (Littorina emo ean 
pas ae monthly. In experimental studies, both 
gastropods were exposed for 4, 8, or 16 days to 
a py de range of Zn overloads whereas the periwin- 
kles alone were contaminated by Cd. For'Cd Cd and 
Pb, peta nie sarmger gghemcandle Home Ne & 
roborate the a of a 
the food chain Algae to grazing Gastropods. The 
source of the high levels of Cu registered in a 
ok eatgueul, toe levels of Zn in gesbiegeds a 
° ur, A levels o in gastro 
equal to. or higher than its levels in the food 
species, but this metal is regulated as shown experi 
mentally. As a consequence of the regulation of the 
essential trace metals, the levels of Cu and Zn in 
Gastropods will be partly independent of their 
concentrations in the environment, at least in mod- 
erately polluted areas. Acute pollutions themselves 
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could remain undetected since short-term expo- 
sures to high levels of Zn do not disturb signifi- 
cantly concentrations in G. umbilicalis and 
L. littorea. (Alexander-PTT) 

W88-02476 


RESISTANCE OF THE CARIBOU LICHEN 
CLADINA STELLARIS (OPIZ.) BRODO TO 
GROWTH REDUCTION BY SIMULATED 
ACIDIC RAIN, 

McGill Univ., ‘Montreal (Quebec). Dept. of Biol- 


ogy. 

M. J. Lechowicz. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 1, p 71-77, May 1987. 2 fig, 2 tab, 29 ref. 


Descriptors: *Water pollution effects,. *Acid rain 
effects, *Lichens, *Growth, *Simulated rainfall, 
Rainfall, Plants, Sulfates, Nitrates, Acidification, 
Ions, Acidity. 


Natural mats of C. stellaris growing in the subarc- 
tic lichen woodlands of northern were 
treated in a randomized complete block design 
with solutions of simulated rain at pH 2.5, 3.0, 3.5, 
4.0, 4.5, 5.0 and 5.6. These solutions were acidified 
by addition of mixtures of sulfuric and nitric acids 
to give both 2:1 and 6:1 microequivalent ratios of 
$O04(2-):NO3(-). After two years of acidification 
there was no significant effect of either pH or 
SO4-):NO3(-) ratio on the growth of C. stellaris, 
but thallus discoloration was evident below pH 3.5. 
After three years of acidification marginally signif- 
icant (p = 0.05) but erratic depression of growth 
occurred under the 6:1 but not the 2:1 tion 
regime, especially at pH 4.5 or less. Acid precipita- 
tion therefore only very gradually impairs the 
growth of C. stellaris, and the deleterious effects of 
acidification may be y offset by nitrogen 
enrichment when prodiplention is relatively rich in 
nitrate compared to sulfate ions. (Author’s ab- 


stract) 
W88-02479 


PH PROFILES FROM DIATOM STRATIGRA- 
PHIES IN SEDIMENT CORES OF SELECTED 
LAKES OF NEW BRUNSWICK AND NOVA 
SCOTIA, CANADA, 

tt of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 
J. K. Elmer, and S. Ray. 
Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
No. 1/2, p 17-29, January 1987. 7 fig, 1 tab, 31 ref. 


Descriptors: *Sediment cores, *Hydrogen ion con- 
centration, *Profiles, *Paleolimnology, *Lakes, 
*Limnology, *Acid rain, Acidity, Acidification, 
Nova Scotia, Buffers. 


Diatom-inferred pH profiles have been constructed 
using the log alpha index for three lakes in Nova 
— and four lakes in New Brunswick, Canada. 
rofiles cover the last 150 yr, including the 
oil . 80 yr when acid precipitation was in- 
pase oy diatom-inferred pH changed from 
<1 et} for an uabetieted labo and rows 03 00.61 
for the buffered lake near Halifax, Nova Scotia, 
during the past 70 yr but no change in pH oc- 
curred in an unbuffered lake situated in the south 
of the province. Since 1900, the acidity of two 
unbuffered lakes in New Brunswick has changed 
from 6.5 to 6.1 and 6.2 to 5.7. There was no change 
in pH for the naturally-buffered lake and a third 
unbuffered lake in New Brunswick. The study 
suggests that there was a decline in pH of lake 
water in some unbuffered lakes of New Brunswick 
and Nova Scotia. (Author’s abstract) 
W88-02482 


LONG-TERM CHANGES IN FISH POPULA- 
TIONS OF ACID STREAMS AND LOCHS IN 
GALLOWAY SOUTH WEST SCOTLAND, 
Freshwater Fisheries Lab., Pitlochry (Scotland). 
For primary bibliographic entry see Field 2H. 
W88-02485 


BIOAVAILABILITY OF SEDIMENT-SORBED 
ORGANIC CHEMICALS: A REVIEW, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Lawrence —_ National Lab., CA. Environ- 
mental 

For primary bibliographic entry see Field 5B. 
W88-02492 


5D. Waste Treatment Processes 


MANAGEMENT OF WATER TREATMENT 
PLANT SLUDG 
Michigan State Univ., East Lansing. Coll. of Engi- 


For primary bibliographic entry see Field SE. 
W88-01502 
IMPACT OF SEPTIC TANK SLUDGE ON MU- 
NICIPAL WASTEWATER TREATMENT 
PLANTS, 
McNamee, Porter and Seeley, Ann Arbor, MI. 


For primary bibliographic entry see Field SE. 
W88-01503 


SLUDGE CHARACTERISTICS, 
Wilkins and Wheaton Engineering Co., Kalama- 


zoo, MI. 
For primary bibliographic entry see Field 5A. 
W88-01504 


nA NG A SLUDGE SAMPLING PRO- 
Western Michigan Environmental Services, Inc., 
Holland, MI. 

L. R. Dell. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 91-97, 12 ref. 


ame eg *Sludge, *Pollutant identification, 
*Sampling, Industrial wastes, Municipal wastes, 
Physical properties, Chemical properties, Biologi- 
cal properties. 


Sample collection is an important part of any 
survey or evaluation to assess an industrial or 
municipal waste. Even with the most precise or 
accurate analytical measurements and detailed en- 
gineering calculations, the results of such a sludge 
evaluation survey or a process design based on that 
survey may be of less than desirable value without 
proper sample collection techniques. The objective 
of a sludge sampling program is to extract a small 

representative sample that will accurately reflect 
the physical, chemical and biological characteris- 
tics of the overall sludge system at the time of 
sampling. A number of factors determine how 
representative a sample can be and what degree of 
representativeness is actually ly required, e.g., the 
process from which the sample will be drawn, the 
temperature and age of the sludge, and its consist- 
ency, flowrate, and volume. These factors are re- 
viewed for their effect on a sludge sampling pro- 
gram and how the program should be designed to 
take these factors into account. The of this 
discussion is limited to presenting an outline to be 
followed in establishing a sampling program. (See 
Sica” (Lantz-PTT) 


/MASS 
ANALYSIS OF SLUDGE, 
tear Research Group, Inc., Ann Arbor, 


For primary bibliographic entry see Field 5A. 
W88-01506 


AESTHETIC RENOVATION, 
Site Planning Development Inc., Charlevox, MI. 


For primary bibliographic entry see Field SE. 
W88-01510 


STUDY OF ZINC AND COPPER REMOVAL 
BY IRON (ID AND (ID OXYHYDROXIDES, 
Porto Univ. (Portugal). Faculdade de Engenharia. 
C. J. G. Gonzalez Beca, and R. A. Guedes de 
Carvalho 


IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
647-660, 6 fig, 5 tab, 19 ref. 


Descriptors: *Zinc, *Wastewater treatment, 
*Copper, *Iron, *Oxyhydroxides, Hydrogen ion 
concentration, Chemical treatment, Calcium, Ad- 
sorption. 


Zinc and copper removal by iron (III) and (I 
oxyhydroxides as a function of pH (5.0-12.5 range 
and iron Ye ye concentration, was 
along with influence of calcium present, as 
calcium chloride, nitrate or sulfate. It can be con- 
cluded that while Fe(IDOH acts a better zinc 
adsorbent than Fe({IIDOH in the acid zone 
and 6.0), it is worse in the alkaline zone (p! 7.5). 
When using Fe(IID)OH suspensions at pH 6.0 and 
with ‘standard’ concentration, the following con- 
clusions can be drawn: (1) For an equal molar 
concentration (6/7 mM) and in calcium absence, 
copper is more adsorbed than zinc (96.3%) com- 
ike Bheeuegeall coupes adveaptiont deter 
ishes percentage 0! tion, 
ly to what happens with zinc; and (3 Msacyood 4 
calcium absence) has 


ncerning 
of Fe(OH suspensions, at pH 6.0, with ‘standard’ 
concentration, it can be concluded that: (1) For an 
equal molar concentration (6/7 mM), and in the 
copper (73.1% comparatved with 48196 ths 
copper (73.7% comparatived wit 5 is 
contrary to what ih tad with Fe(IIDQOH suspen- 
sions, at pH 6.0, with ‘standard’ concentration; (2) 
Calcium 
copper 
concentration (in calcium 
more marked effect in adsorption than variation of 
zinc concentration, in the concentration ranges 
studied. (See also W88-01554) (Lantz-PTT) 
W88-01559 


reases the percentage of 
a 3) Variation of 
plbedy, absence) has slightly 


REMOVAL a TOXIC ELEMENTS IN MINE 


EFFLUENTS B 

Himsley Engineering Ltd., Toronto (Ontario). 

A. Himaley, and J. . Bennett 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 

661-671, 6 fig, 1 tab, 6 ref. 


Descriptors: 
wastes, 
— standards, 


- “ion ‘exchange treatment, a 
Ton exchange, Adsorption columns, 
Adsorption, Wastewater facili- 


the art technology for the treatment of waste 
streams and Himsley Engineering has developed 
three p desir ilidlone (1) Continuous U; 

Multi eer Adsorption Column; @ Continu- 
ous Downflow Moving Packed Bed A 

Column; and (3) Continuous Upflow Open Tank 
Adsorption Column. These three techniques are 
discussed in depth, highlighting: (1) design ae 
ards; (2) system capacity; (3) adsorption column 
details; (4) elution process details; and (5) plant 
yee (See ee W88-01554) (Lantz-PTT) 


USE OF CONTROLLED RELEASE BACTERI- 
CIDES FOR RECLAMATION AND ABATE- 


For primary bibliographic entry see Field 5G. 
W88-01572 


INDUSTRIAL WASTEWATER TREATMENT 

TECHNOLOGY, 

Illinois Inst. of Tech., Chicago. Pritzker Dept. of 

Environmental Engineering. 

J. W. Patterson. 

> pt Boston, MA. Second edition, 1985. 
p. 


Descriptors: *Industrial » *W 
treatment, *Water pollution sources, *Hazardous 





wastes, *Waste treatment, *Toxic wastes, Alumi- 
num, Arsenic, —— Cadmium, Chromiam, 
Copper, Cyanide, Fl 

nese, Mercury, Nickel, Nitrogen, Selenium, Silver, 
Zinc, Phenols, Dissolved solids, Hydrogen ion 
concentration, Grease, Oil wastes, Pollutant load, 
Pilot —_ Economic aspects, Water pollution 
control. 


Since the publication of the first edition of 


regarding modern industrial practices in water pol- 
lution abatement. In addition, a number of industri- 
al pollutants not included in the first edition have 
become serious environmental concerns. Thus, ‘the 
second objective of this revised edition is to ad- 
dress the Snes appropriate for these addi- 
tional pollutants. second edition includes 24 
chapters, each devoted to a specific pollutant or 
category of pollutants. The volume is almost twice 
the size of the previous edition, and the number of 
cited has more than doubled. The over- 
all objectives of this work remain are as follows: 
levels of the nena 
(2) available treatmen 

sachtet wih sensee tx (od lee onal teehniaes 
gy operates and its limitations; (6) what levels of 
treatment have been accomplished. in full-scale 
treatment systems (preferably), or in -scale 
systems if no full-scale data are available; (c) the 
economics of each technique, with regard to com- 

parison of both capital investment 

and operating and maintenance costs. 
marize concisely the major types of technology 
and effluent feel of i the achievable. — 


PTT) 
W88-01598 


PLATING WASTE TREATMENT, 
K. F. 

Ann Arbor Science Publishers, Inc., Ann Arbor, 
MI. 1982. 324 p. 


Descriptors: *Metal-finishing wastes, *Waste treat- 
ment, *Wastewater treatment, Solids, Oils, Phen- 
ols, Regulations, Costs, Industrial wastewater. 


ek ea ene ews Seis, 00000 ot ee 


ractices that contributed to eaten a en 

pest peaciaeen ond problems were addressed by 
environmental groups in the 1960s. Congress react- 
ed with the Clean Water Act, which the U.S. me 
os 


metals were relatively easy to measure and had 
more-or-less proven environmental impact, so the 
plating industry was high on the EPA’s target list. 
As a result, today’s plating industry has been stud- 
ied by scores of EPA-funded a ee 
of the most environmentally regulated 4 industries, 
economic to the surviving platers 
— been pre bay gy from all this government atten- 
Aside from the reduction in competition re- 
sulthag Steus'vhe checene of canes the tech- 
nology to recover wastes has at an 
and the EPA studies have provided 
excellent documentation of the available processes. 
Just a few years ago plating waste treatment was 
an arcane art; today it is considered a well devel- 
ey and ep A hg By dE er 
waste treatment 


W88-01653 


ENVIRONMENTAL ENGINEERING AND 
SANITATION, 

J. A. Salvato. 

John Wiley and Sons, New York, NY.. Third edi- 
tion, 1982. 1163 p. 





eral design, construction, maintenance, 

ate ee 2 oe ee 

aa a are used freely to help in 
use of the subject matter. 
to the references and bibli- 


For primary bibliographic entry see Field 5E. 
W88-01732 


BALING: A CASE STUDY, 


Por ecisnaty bithooraphic entry see Field SE. 


W88-01757 


pny AND MARCOMOLECULAR 
SIEVING BY ASYMMETRIC ULTRAFILTRA- 


TION MEMBRANES, 
Stanford Univ., CA. Dept. of Chemical Engineer- 
ing. 


C. R. Robertson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB85 157766/ 
AS. Lipper get copy, AOl in micro- 
fiche. Completion eport, Sept. 1984. 295 rd 87 fe 
31 oh Come Contract Ne 14- 


11-8548. Project No. 
BuRec C-80292-S (1). 


Descriptors: *Ultrafiltration, *Membrane nee 
es, Saccharides, Adsorption, Semipermeab 


The sieving of dilute solutions of low molecular 
weight proteins, a polysaccharide, 
dextran, by several: asymmetric ultrafiltration 
membranes has been studied principally as a func- 
tion of transmembrane pressure drop or solvent 
flux J sub v in a stirred cell device. Scanning or 
transmission electron microscopy were used to ex- 
emda ct temnand eletidieds Beane 
brane. For each solute/membrane system studied, 
solute amen Oe ee ae 8 ee 
ent, and solute sizes were characterized by S! 

Einstein hydrodynamic radii. For delediiietee 
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dextrans, gel permeation c 


phy of fil- 
trate and retentate solutions was to determine 


the 

described by a convection/diffusion membrane 
transport model; however, a slight decline in R at 
high J sub v was noted for dextrans with the XM 
membranes. wy Sade m cecal gg emiom -aadlyyned 


only in the presence of a 
totally retained dextran dan ly 


‘y 
conditions. Gaborteve Stastoed) 
W88-01771 


SYSTEM AND METHOD FOR DISPOSAL OF 
NONCONDENSABLE GASES FROM GEO- 
THERMAL 


For primary bibliographic entry see Field SE. 
‘or en see '- 
W8801780" 


METHOD OF PRODUCING ULTRAPURE, 
PYROGEN WA 


x TER, 
For primary bibliographic entry see Field SF. 
W88-01794 


PROCESS AND APPARATUS FOR RECOVER- 


J. 0" 
va tm No. 4,366,063 a 28, 1982. 7 p, 
hae . Official United States 
Patent Office, Vol 1025, No 4, p 1423-1424, De- 
cember 28, 1982. 


Descriptors: *Patents, *Wastewater treatment, 
*Water reuse, *Oil wastes, *Reclaimed water, *Re- 


Useful water and other materials are recovered 
Oe ee ee ee 
hydrocarbons, and salts. Solids are filtered 
pape» sang cn anagem et 
taining the hydrocarbons and salt impurities. The 
water mixture is either pum ee ee 
an immersible filter in the container holding 

. The container can be either a tank 


ual hydrocarbons. The stream is then introduced 

under into a reverse osmosis unit for 

recovery of a useful water stream and a concen- 

trated brine stream of substantially less volume for 
. (Cremmins-AEPCO) 

W88-01795 


APPLICATION 
WATER REUSE, 


OF SOLAR ENERGY IN 


Banaras Hindu Univ., Varanasi (India). Pollution 
Research Lab. 


G. Prasad. 

Journal of Chemical Technology and Biotechnol- 
ogy JCTBDC, Vol. 39, No. 1, p 29-36, 1987. 3 fig, 
3 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Oxidation, 
*Fly ash, *Solar energy, *Economic aspects, 
*Wastewater renovation, *Water reuse, Chlorina- 
tion, Ozonation, Ultraviolet radiation, Bacteria, 
Dissolved solids, Adsorption, Disinfection. 


The application of photocatalyzed oxidation in 
water reuse technology is described. Results with a 
sequencing batch reactor showed that 4 hours con- 
tact of the raw sewage with 0.5 mg dye sorbed per 
g fly ash in sunlight, under experimental condi- 
tions, si tly reduced the organic and bacteri- 
ol load and rendered it fit for use in irriga- 
pe ie for discharge. Effects of variables such as 
tact time or amount of dye sorbed on COD, 
MBAS, and MPN counts were investigated and 
the results interpreted in terms of enhanced pho- 
toactivity and biodegradation in the sorbed state. 
The process appears to be well suited to commer- 
cial exploitation as it is safe, quick and economical. 
(Author’s abstract) 
W88-01807 


APPLICATION OF A SUSPENSION-AIRLIFT- 
LOOP-REACTOR TO THE PURIFICATION OF 
DIFFICULT WASTEWATER (EINSATZ EINES 
SUSPENSIONS-AIRLIFT-SCHLAUFEN REAK- 
TORS ZUR _ REINIGUNG PROBLEMA- 
TISCHER ABWAESSER), 

Gesamthochschule Paderborn (Germany, F.R.). 
Fachbereich 13 - Chemie und Chemietechnik. 

R. J. Becker, P. Hueppe, K. Wagner, and D. C. 


Hempel. 
Chemieingenieurtechnik CITEAH, Vol. 59, No. 6, 
p 486-489, 1987. te | ub, 11 ref. 


: *Wastewater treatment, *Activated 
sludge process, *Biological wastewater treatment, 
*Sulfonates, Sand, Bacteria, Pseudomonas, Acti- 
vated sludge, Biodegradation. 


Design and 


ental operation are discussed 
2 a reactor that immobile 


immobilizes active bacteria on 


for the degradation of naphthalene-2-sulfonic acid 
using Pseudomonas testosteroni. Despite variations 
in in the biomass concentration, the degree of degra- 
dation remained above 96%. Flow rates during 
these trials were varied. After substrate interrup- 
tion of several hours, the culture was able to reach 
maximal digestion capability within 2 days at most. 
The reactor has only a small space requirement 
and can be readily integrated into existing systems. 
(Airone- 
W88-01814 


MONITORING METHODS ASSESSED FOR 
POWER PLANT WASTE STREAMS, 

Electric Power Research Inst., Palo Alto, CA. 
W. Chow, and R. Maddalone. 

Power Engineering POENDL, Vol. 91, No. 6, p 
42-45, June 1987. 4 fig. 


Descriptors: *Water quality control, *Wastewater 
treatment, *Chemical analysis, *Electric power- 
plants, Detection limits, Precision, Trace metals, 
Regulations, Heavy metals, Water quality, Repro- 
ducibility, Industrial wastewater, Monitoring. 


TRW, Inc. has assessed the applicability of EPA- 
approved analytical methods by comparing EPA- 
quoted LODs (limits of detection) for a range of 
pollutants to the LODs actually achievable in utili- 
ty laboratories. Since power plant samples are not 
taken under laboratory conditions as EPA tests 
are, EPA-quoted limits of detection may not be 
reachable, even when using EPA-approved analyt- 
ical methods. The assessment project, funded by 
EPRI, consisted of both a literature review and a 
series of field studies. Effluent data were collected 
from industry, government, and from outside 
sources. Data were also collected on precision, 
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bias, and interference. TRW was able to determine 
LODs for both single-operator (within laboratory) 
and overall (between labs) data. Comparison 
showed that the EPA-quoted LODs were in some 
cases at least an order of magnitude too low. 
Precision data results suggest strongly that EPA 
LODs for utility wastewaters should reflect the 
effects of interferences on wastewater streams. Bias 
data results suggest that EPA approved analyti 
methods can accurately monitor most utility 
water streams for concentration levels that can 
realistically be detected. However, utility labs 
monitoring TCMCW (treated chemical metal 
cleaning wastes) or other streams containing hi 
levels of organic or inorganic materials should 
aware that interferences in the makeup of a given 
wastewater can significantly effect results. The 
reference data produced by this project should 
help utilities determine what degree of bias in 
element concentration readings can be expected 
based on a given waste stream’s characteristics. 


( ne- 
'W88-01815 


PERFORMANCE OF A NATURAL WETLAND 
TREATMENT SYSTEM FOR WASTEWATER 
MANAGEMENT, 

CH2M Hill, Inc., Gainesville, FL. 

R. L. Knight, T. Ww. McKim, and H. R. Kon. 
Water Pollution Control Federation. Journal 
JWPFAS, Vol. 59, No. 8, p 746-754, August 1987. 
7 fig, 4 tab, 13 ref. 


Descriptors: *Wastewater management, *Wet- 
lands, Nitrogen, Phosphorus, Pollution load, Sea- 
sonal variation, Dissolved solids, Wastewater dis- 
posal, Biological oxygen demand, Suspended 
solids. 


Nearly 9 years (October 1978 to date) of water 
quality and quantity data exist from the Reedy 
Creek wetland system for annual average 
wastewater flows varying from 6,050 to 14,760 cu 
m/d. This wetland is located in the Walt Disney 
World Resort Complex in Florida and is the larg- 
est full-scale forested wetland effluent dischar, 
system that has been extensively monitored in 
U.S. The intent of this paper is to present a summa- 
ry of the hydrological and chemical data available 
from the RCID wetland system for the period 
through December 1985, with an analysis of empir- 
ical engineering design principles for application to 
the Le of other ‘NWI sae wetland tains = 
ment Mass b t 
removal of BOD sub 5, ost aa esas solids 
(TSS), and total nitrogen (TN). The mass balance 
for total phosphorus (TP) demonstrated a net in- 
crease in the mass of p horus between the 
inflow and outflow points of the wetland, appar- 
ently attributable to stormwater inflows. Removal 
rate is significantly correlated with loading rate for 
BOD sub 5, TSS, and TN. Removal efficiency 
does not decrease for these constituents at the 
loadings observed (approximately 0.522 to 
aoe ha | m/d). Removal rate drops off at low 
loading rates for BOD sub 5 and TSS. There 
— no significant reduction of constituent removal 
rates over a range of average monthly water tem- 
= (10-25 C). Residence time seems to be a 
'y ingredient in the mix of treatment mechanisms 
in a NWT system. Residence time aj to be 
the primary causative factor influencing TP re- 
moval rate. (Airone-PTT) 
'W88-01822 





TOTAL ORGANIC HALOGEN (TOX) FORMA- 
TION IN ACTIVATED SLUDGE 
Tok J f 

yo Univ. (Japan). Dept. of Urban Engineering. 
N. Suzuki, and J. Nakanishi. . 
Water Pollution Control Federation Journal 


IWPFAS, Vol. 59, No. 8, p 767-773, August 1987. 
7 fig, 8 tab, 12 ref. 


Descriptors: *Water treatment, *Activated sludge, 
*Wastewater treatment, *Water quality control, 
*Chlorinated hydrocarbons, Chlorination, Biologi- 
cal oxygen demand, Self-purification, Halogens, 
Chloroform, Biological wastewater treatment, 
Drinking water, Organic carbon, Water quality 
standards. 


Trihalomethanes (THMs) and other various chlor- 
inated organic compounds are formed during 
water chlorination. Most of the total or- 
ganic halogens (TOX) other than THMs are non- 
volatile and show stronger mutagenic activities 
than the volatiles. Health concerns over chlorina- 
tion should therefore include non-volatile TOX 
portions as well. In this study, TOX formation 
potential (TOXFP) is used instead of BOD to 
assess drinking water a cag would make 
reasonable planning — ee 
wastewater treatment, 
and river water quality control. 
ured with a high chlorine dose, bot TOXEP ance! 
ated with a lower, conventional dose was meas- 
ured as well for comparison. Studies were con- 
ducted at the Machida wastewater treatment plant 
(80 000 cu m/d capacity). Self-purification process- 
es were studied at Sakaigawa and Tagawa Rivers. 
Removal efficiency for TOX-200 (high chlorine 
dose) was 89% and that for TON9 ¢ lower chlo- 
rine dose) was 86% in the activated sludge 
wastewater treatment plant. These efficiencies 
were lower than that of BOD (97%) and TOC 
(92%). A decrease in TOXFP loadings by self- 
purification was also observed at small rivers, 
whereas the deoxygenation rate constant for TOX- 
200 was about one-fourth of that for BOD. 
TOXFP/TOC ratios tended to increase with the 
progress of the activated sludge treatment process 
or river self-purification Bape ov Therefore, the 
effects of pollution from upstream area might 
be underestimated, when BOD or TOC indexes are 
used instead of TOXFP. The TOXFP index could 
be applied to the refinement of drinking water 
systems, especially when the artificial contamina- 
— Te water has occurred. (Airone-PTT) 


LAND APPLICATION OF SLUDGE IN SAN 

DIEGO, 

= (George S.) and Associates, Sacramento, 
A. 

For primary bibliographic entry see Field 5E. 
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INFLUENCE OF PHOTOREACTIVATION 
AND WATER QUALITY ON ULTRAVIOLET 
OF SECONDARY MUNICTI- 

A 


Utah State Univ., Logan. Div. of Environmental 


Engi 

. Harris, V. D. Adams, D. L. Sorensen, and 
R R. Dupont. 
Water Pollution Control Federation JWPFAS, 
ue” No. 8, p 781-787, August 1987. 9 fig, 3 tab, 


Descriptors: *Ultraviolet radiation, *Wastewater 
treatment, 


nicipal wastewater, Coliforms, Water quality 
standards, Bacteria, Biological oxygen demand, 
Organic carbon. 


A nine-month field and laboratory study of UV 
disinfection was conducted at the Hyrum Munici- 
Wastewater Treatment Plan, Hyrum, Utah. 
¢ Hyrum plant is a 3800 cu m/d (img sec- 
treatment plant and currently disinfects 
with chlorine. Disinfection by c! pro- 
duces residuals which are toxic to aquatic orga- 
nisms and may cause the formation of carcinogenic 
compounds. Currently, UV disinfection of second- 
ary wastewater is recognized as a viable alterna- 
tive. One objective of this study was to com) 
the performances of a ee eee 
trafluoroethylene ) tube desi; 
A second objective was to + ante tena 
measured water quality parameters with reactor 
efficiency (i.e., bacterial survival rates) and UV 
absorbance using field and laboratory data collect- 
ed over the study period. A third objective was to 
determine a potential for photoreactivation of indi- 
cator bacteria in disinfected wastewater. The efflu- 
ent that was disinfected in this study was charac- 
terized by a wider range of water quality than the 
actual effluent from the plant. As regards photor- 
eactivation, disinfection efficiency of the total coli- 
form and fecal coliform groups decreased signifi- 
cantly, particularly in the quartz-sleeve reactor (2.0 


log reactivations as opposed to 0.5 for the PTFE- 
tube reactor). There was little evidence of fecal 
photoreactivation in either system. 
ly cignificant correlations existed between sus- 
renaed solids, fecal coliform survival and UV ab- 
sorbance at 254 nm. Turbidity was concluded to be 
a good surrogate measure of the disinfection effi- 
ciency and the UV absorbance of the Hyrum Plant 
effluent. Other commonly measured parameters 
which showed significant correlation with fecal 
coliform survival and UV absorbance included 
total BOD, inhibited BOD and TOC. Though unit 
costs of UV disinfection were high, suggested im- 
provements could reduce these costs by up to 
50%. (Airone-PTT) 
'W88-01827 


TWO-STAGE CYCLIC OPERATION OF AN- 
AEROBIC FILTERS. 


Arkansas Univ., Fayetteville. Dept. of Civil Engi- 


neering. 

D. E. Howerton, and J. C. Young. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 8, p 788-794, August 1987. 
6 fig, 5 tab, 10 ref. US EPA Research grant R- 
810528010. 


tors: *Wastewater treatment, *Anaerobic 
digestion, Performance evaluation, Costs, Industri- 
al wastes, Methane, Sludge disposal, Filtration, 
Chemical oxygen demand 


The need to pretreat industrial wastes has generat- 
ed considerable interest recently in the develop- 
ment and economical application of anaerobic sys- 
tems. The performance Poi “" Beye cyclic 
operation is compared. here it of single 
stage units ere at equal pe Boar organic 
loadings; individual response of the two stages 
immediately following stage reversal is also evalu- 
ated. The two-stage cyclic mode of anaerobic filter 
tion sh ement in COD removal 
compared to single-stage unit performance (8% at 
4 kg/cu m/d and.11% at 8 kg/cu m/d). The staged 
reactors readil the reversals without loss 


required use of two reactors may increase capital 
costs as to one reactor, the absence of 
the need for polishing units and their high 

ing costs should provide a system of overall lower 
cost. Some questions remain concerning perform- 
ance characteristics of the cyclic process, and these 
are discussed. (Airone-PTT) 
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MICROBIAL GROWTH ON ION EXCHANG- 
ERS, 


Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
— Wassergutewirtschaft und Abfall- 


H. C. Flemming. 
Water Room WATRAG, Vol. 21, No. 7, p 745- 
756, July 1987. 32 ref. 


chang “Microbiolo eel studies, ‘hee 
e, rption, 
— Silver, Disinfection, Bacteria, Regenera- 


Bacteria in ion exchange resin beds find enough 
organic material to live on such as adsorbed matter 
from the water ing through as well as sub- 
stances which may be released from the resin mate- 
rial. They settle on the outer surface of the resin 
material but are not securely attached. Neverthe- 
less, contaminated exchangers cannot be sanitized 
by flushing, backflushing or other rinsing process- 
es. Regeneration removes a part of the microbial 
population but is not sufficient for sanitation. If 
exchange units can be left standing in the regener- 
ant during off-periods, the bactericidal effect can 
be utilized. A continuous mode of operation pre- 
vents bacterial growth to a certain extent. Recircu- 
lation during off-periods acts as a fermentation 
process and cannot prevent bacterial growth. Ad- 
dition of silver suppresses bacterial growth for the 
— of time elapsing until a silver tolerant popu- 
tion has d An i in silver toler- 
ance takes place when the population is exposed to 
sub-toxic silver concentrations. Satisfactory disin- 








A. 
Water Research WATRAG, Vol. 21, No. 7 p 765- 
771, July 1987. 5 fig, 4 tab, 14 ref. 


. Ayok, and T. 
Research WATRAG, Vol. 21, No. 7, p 781- 
788, July 1987. 6 fig, 7 tab, 22 ref. 


y 

compounds from 2.5 to 4.5% H2SiF6 
waste waters and in conditions 

effective in removing 90-95% of the 
Ne a ee 
For the production of acid grade calcium fluoride 
and sodium fluoailicate the 205 content of waste 
uosilicic acid solutions should be <250 mg 
P205/L and 300 mg P205/L respectively. It is 
suggested that pilot plant studies be conducted for 
ee application of the process. (Author’s 


) 
W88-01838 
CULTIVATION OF ANAEROBIC GRANULAR 


SLUDGE IN UASB REACTORS WITH AERO- 
BIC ACTIVATED SLUDGE AS SEED, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Tsinghua Univ., Beijing (China). Dept. of Environ- 


mental 
W. Wu, J. Hu, X. Y. Zhao, and H. Zhang. 
Water Research WATRAG, Vol. 21, No. 7, p 789- 
799, July 1987. 8 fig, 5 tab, 35 ref. 


Descriptors: *Anaerobic er *Sludge diges- 
tion, *Activated sludge, *Wastewater treatment, 
h / beset Chemical 


oxygen demand. 


having volumes of 29 

a glucose molasses solution 
COD/L and citrate wastewater 

Yr mg COD/L respectively. The 
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EFFECT OF OZONE ON PLASMID DNA OF 
ESCHERICHIA COLI IN SITU, 
Government Industrial Development Lab., Sap- 


ty Ciera bibliographic entry see Field SF. 
W88-01843 


CONTROL OF BULKING SLUDGES: FROM 
THE EARLY INNOVATORS TO CURRENT 
PRACTICE, 
a Enterprises, Inc., Salt Lake City, UT. 

E. Albertson. 


Waser Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 4, ; 172-182, April 1987. 6 
fig, 5 tab, 37 ref. 

sludge, *Wastewater treat- 
ludge volume index, 


Sludge bulking in activated sludge systems has 
ee es Sree 
of developing the continuous mode process. It is 
wee ae 28 eee oe See oe 
emerged concurrently with the evolution of 
activated sludge reactor design from draw-and-fill 
or batch reactors to continuous flow designs. 
a comparative measure of the sludge set- 
eee Cle hae ae 
¢ ee eee I), early practi- 
nc ameahee Paling ale sym enh 
now as ludge as ity 
of the process or the unsettleability of the sludge. 
Bulking of sludge is encountered at low dissolved 
a (DO), h Do, low food-to-microorga- 
nism (F:M) ratio, F:M substrate composition, 
and low pi, and it influenced by «hot of oe 
possibilities including reactor configuration. Four 
major biological control practices for reducing the 
probability of jucing a bulking sludge are used 
today. They are: der te verlioeed —mawe 
reactors (PFR) or folded basins to minimize back- 
mixing as well as to control DO in the initial zones; 
(2) The compartmentalization of a biological reac- 
tor into a series of reaction vessels to eliminate 
back-mixing. This practice assures a high to low 
F:M gradient it the series of compart- 
ments in the reactor; (3) The operation of the first 
zone of a compartmentalized reactor in a fully 
aerobic (> or = 2 mg/L DO) environment or in 


an oxygen deficient (< or = 0.2 mg/L DO) 
condition both operating at high F:M loadings; and 
(4) The use of sequencing batch reactor (SBR) 
where the reactor is filled without air addition. 


tz-PTT) 
W88-01850 


EVALUATION OF ACTIVATED BIOFILTRA- 
TION AND ACTIVATED BIOFILTRATION/ 
ACTIVATED SLUDGE TECHNOLOGIES, 
Montgomery (James M.), Inc., Pasadena, CA. 

M. L. Arora, and M. B. Umphres. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 4, p 183-190, April 1987. 6 
fig, 3 tab, 18 ref. EPA Contract No. 68-03-1821. 


Descriptors: *Wastewater treatment, *Biofiltra- 
tion, *Activated sludge, Design standards, Evalua- 
tion, Sludge, Biochemical oxygen demand, Aer- 
ation, Costs. 


A review and investigation of the activated bio- 
filter (ABF) and activated biofilter/activated 
sludge (ABF/AS) technologies was conducted. 
This included a review of the manufacturer’s 
patent, design brochures, and literature as well as 
operating records of 19 municipal wastewater 
treatment plants. Site visits were made to two 
plants. Sludge and biofilter effluent recycle inher- 
ent in the ABF/AS process make the system diffi- 
cult to pected In particular, biochemical oxygen 
demand (BOD) removal across the biofilter cannot 
be measured accurately. Consequently, the ap- 
proach to of the aeration basin and associat- 
ed equipment not been uniform among practic- 
ing engineers, who have designed these systems. 
However, ease of operation, reliability, and poten- 
tial economic advantages over continental AS 
make it a system worthy of consideration. (Au- 
thor’s abstract) 
W88-01851 


REMOVAL OF HAZARDOUS ORGANIC POL- 
LUTANTS BY BIOMASS ADSORPTION, 
McMaster Univ., Hamilton (Ontario). Dept. of 
Chemical Engineering. 

J. P. Bell, and M. Tsezos. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 4, p 191-198, April 1987. 8 
fig, 4 tab, 30 ref. 


Descriptors: *Wastewater treatment, *Organic 
—— *Biomass, *Adsorption, Organic com- 
—_ Lindane, Diazinon, Malathion, Pentach- 

lorophenol, Polychlorinated biphenyls, Thermody- 
namics, Biological degradation, Pesticides. 


Removal of five toxic organic compounds from 


investigated. Lindane, jon, pen- 
tachlorophenol, and the PCB. 2-chlorobiphenyl 
were absorbed onto two types of inactive microbi- 
al biomass (a pure strain of Rhizopus arrhizus, and 
a mixed culture of activated sludge). Desorption 


were also investigated. With the ex: 

thion, the adsorptive uptake data fit Freundlich 
equation and were well correlated with the octa- 
nol/water coefficient, but not as well correlated 
with water solubility of the compounds. gre for 
malathion, the adsorption was reversible. Malathi- 
on showed unusually high apparent uptake and the 
removal appeared to be irreversible. The experi- 
mental evidence +) that the disappearance of 
malathion resulted from a chemical reaction, while 
physical adsorption appears to account for removal 
of the other compounds. (Author’s abstract) 
W88-01852 


NITRIFICATION 


Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

A. Ng, M. K. Stenstrom, and D. R. Marrs. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 4, p 199-211, April 1987. 15 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


fig, 8 tab, 36 ref, NSF Grant No. CEE 7911792. 


Descriptors: *Nitrification, *Wastewater treat- 
ment, *Activated carbon, *Activated sludge, *Oil 
industry, *Industrial wastes, Ammonia, Oil wastes, 
Adsorption. 


Powdered activated carbon (PAC) can be added to 
activated sludge processes with a variety of poten- 
tial benefits. Improved ammonia removal is an 
unexpected benefit because ammonia is normally 
not adsorbed by activated carbon. To investigate 
the mechanism of improved ammonia removal, a 
series of batch and continuous experiments were 
conducted on synthetic and petroleum refinery 
wastewaters. Petroleum refinery wastewater was 
selected because it is often difficult to nitrify. Re- 
oes suggest that adsorption of nitrification-inhibit- 
lege mam is the primary mechanism; no evi- 
improved nitrifier growth caused by the 
ais of increased suspended solids was found. 
The results also suggest that heterotrophic accli- 
mation to the nitribeation inhibitors, resulting in 
improved inhibitor removal, is as important to 
continued high nitrification efficiency as PAC ad- 
dition in low concentration. (Author’s abstract) 
W88-01853 


KINETICS OF DOWNFLOW ANAEROBIC AT- 
TACHED GROWTH REACTORS, 

(Onten Research Council of Canada, Ottawa 
Ontario). 

K. H. Kennedy, M. F. Hamoda, and R. L. Droste. 
Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 4, p 212-221, April 1987. 9 
fig, 6 tab, 27 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Kinetics, Biofilm, Industrial 
wastewater, Suspended solids, Retention time, Bio- 
mass, Model studies, Mathematical models, Carbo- 
hydrates. 


Anaerobic downflow stationary biofilm reactors 
operated at 35 C successfully treated different syn- 
thetic (carbohydrate based and short chain volatile 
acid based) wastewaters of different concentrations 
at high organic loading rates and short hydraulic 
retention times. Based on observed relations be- 
tween solids retention time, hydraulic retention 
time, and loading rate, an empirical model based 
on Monod kinetics was formulated for the process 
using these two very different wastewaters. Incor- 
poration of a washout factor into accepted theory 
allowed good prediction of chemical oxygen 
demand removal efficiency and reactor biomass 
concentrations. (Author’s abstract) 

W88-01854 


DESIGN, OPERATIONAL, AND COST CON- 
SIDERATIONS FOR VACUUM ASSISTED 
SLUDGE DEWATERING BED SYSTEMS, 
Montgomery (James M.), Inc., Pasadena, CA 

A. J. Condren, A. T. Wallace, I. A. Cooper, and J. 
F. Kreissl. 

Water Pollution Control Federation Journal 
ate oie Vol. 59, No. 4, p 228-234, April 1987. 2 
8, 


Descriptors: *Wastewater treatment, *Vacuum as- 
sisted sludge dewatering bed, *Costs, *Design 
standards, Sludge drying, Sludge bed, Dewatering, 
Sludge solids. 


The vacuum assisted sludge dewatering bed 
(VASDV) process developed in the mid-1970s in- 
corporates the application of a vacuum to the 
underside of a rigid, porous' plate grid system on 
which chemically conditioned sludge has been 
placed. The vacuum pulls free water hese the 
media plates while the plate system acts as a 
septum to retain essentially all of the sludge solids. 
An initial gravity drainage time interval used to 
remove a portion of the free water through the 
media plates begins as soon as conditioned sludge 
is introduced and normally continues for 1-3 hours. 
After this free drainage period, the vacuum pump 
activates to mechanically assist removal of addi- 
tional free water. Upon completion of the vacuum- 
assisted free water removal cycle and an optional 
air drying time interval, the partially dewatered 


sludge is removed, usually with a front-end loader. 
Next, the plate system is cleaned by rinsing residu- 
al sludge solids from the upper surface of the 
media plates with high pressure water. After this 
surface cleaning, the system is ready for another 
application of chemically conditioned sludge. The 
findings of -construction evaluations of 12 
operational VASDB systems located at munici 
wastewater treatment facilities throughout the U.S. 
are summarized. These systems dewatered aerobi- 
cally and anaerobically digested sludges, undigest- 
ed secondary sludge from extended aeration and 
oxidation ditch plants, a mixture of undigested 
secondary sludge and phosphate precipitation 
(alum) sludge, Imhoff tank sludge and a lime- 
conditioned mixture of undigested primary and 
secondary sludges. An approximately equal 
number of the three available VASDB systems 
were also evaluated. Data and information con- 
tained in this article include: existing facility 
design, operational and cost data; and suggested 
improvements to current design and operational 
practices. This evaluation indicates that this tech- 
nology is an acceptable and cost-effective alterna- 
tive to more conventional sludge dewatering proc- 
esses used at small- to medium-sized wastewater 
treatment facilities. (Lantz-PTT) 

W88-01856 


EFFECTIVENESS OF LIME-BASED 

MENTS AND BAUXITE RESIDUES AT RE- 
MOVING PHOSPHORUS FROM PIGGERY 
EFFLUENT, 

Western Australia Univ., Nedlands. Dept. of Soil 
Science and Plant Nutrition. 

D. M. Weaver, and G. S. P. Ritchie. 
Environmental Pollution EPEBD7, Vol. 46, No. 3, 
p 163-175, 1987. 7 fig, 2 tab, 10 ref. 


Descriptors: *Farm wastes, *Swine, *Wastewater 
treatment, *Phosphorus, *Bauxite, *Lime, Eu- 
trophication, Red muds, Kiln dust, Clarification, 
Flocculation, Hydrogen ion concentration. 


Piggery effluent may contribute to the eutrophica- 
tion of waterways if it is not treated before disposal 
because of high levels of phosphorus. Limes and 
red muds (a residue from bauxite refining) were 
used to remove porehors from piggery effluent 
(41 mg/L total P). Lime-based amendments were 
more effective than the red muds at removing 
ee when compared at the same 
iquid:solid ratios. Based on laboratory data, the 
cost of treating effluent increased rapidly as the 
final required phosphorus concentration decreased 
ee a 
amendment tested down to 2 mg/L. Hydrated li 
was able to clarify and flocculate the effluent to 1 
mg/L within 60 min. The reusability of all limes 
may be determined by a simple pH test. Red mud 
could be used to remove phosphorus when its pH 
was lowered to 6.0-6.5 and it is used at liquid:solid 
tatios = 1. (Author’s abstract) 
W88-01861 


APPLICATION OF 

SQUARES MODELLING IN THE OPTIMIZA- 
OF A WASTE-WATER TREATMENT 

PLANT, 

Lap) Teknillinen Korkeakoulu (Fin- 

P. Aarnio, and P. Minkkinen. 

Analytica Chimica Acta ACACAM, Vol. 191, p 

457-460, December 31, 1986. 4 fig, 2 tab. 


Descriptors: *Partial least-squares method, *Statis- 
tical models, *Least squares method, *Wastewater 
treatment facilities, Bulking sludge, Statistical 
methods, Municipal wastewater, Temperature, 
Carbon, Phosphorus. 


The partial least-squares (PLS) method was ap- 
plied to data collected at a municipal wastewater 
treatment plant to estimate the relationship be- 
tween the process parameters and effluent quality. 
The main reason for poor treatment efficiency was 
the so-called bulking phenomenon of the activated 
sludge. The PLS model of the data representing a 
normal period of operation and the b 
thereafter showed that high temperature and de- 
creasing concentrations of carbon and phosphorus 


contributed to the bulking state. The concentration 
of phosphorus and the chemical oxygen demand 
after pers sedimentation should be kept above 3 
mg/L and 40 mg/L, respectively. (Lantz-PTT) 
W88-01869 


ECONOMIC AND ENVIRONMENTAL BENE- 

FITS FROM bong FLOTATION nse et 
OF CONIUM, IRON AND 

RARE MINERALS FROM OILS AND 

TAILINGS, 

University of Western Ontario, London. Dept. of 

Chemical and Biochemical Engineering. ‘ 

M. T. Ityokumbul, W. Bulani, and N. Kosaric. 

Water Science and Technology WSTED4, Vol. 

19, No. 3/4, p 323-331, 1987. 3 fig, 5 tab, 23 ref. 


Descriptors: *Wastewater treatment, *Flotation, 
*Waste recovery, *Froth flotation recovery, 
*Heavy metals, *Oil wastes, *Economic aspects, 
Industrial wastes, Titanium, poem hae eye o0 yp Iron, Rare 
earth Oilsand tailings, Costs, Cost analy- 
sis, Cost-benefit analysis, Recycling, Canada. 


The froth flotation recovery process for heavy 
minerals from oilsand tailings which involves re- 
covery of iron and rare ok minerals along with 
titanium and zirconium minerals was devel 

The recovery of rare earth ee value 

these tailings has not been rted previously due 
to their low concentrations. Preliminary cost eval- 
uations of these processes show that revenue from 
the minerals recovered from the centrifuge tailings 
of an oilsand plant in Alberta, Canada, employing 
the hot water extraction process can make environ- 
mentally sound tailings treatment and disposal an 
economically viable operation; the value of the 
eT ade den ee ee 
double the cost of full effective tailings manag 
ment. Adoption of these processes can eimiians 
the current unsound practice of simply storing 
these behind high dikes in large lagoons. 


(Wood-! 
W88-01927 


EXAMINATION OF THE ZINC CEMENTA- 
Lad CADMIUM IN AQUEOUS SOLU- 


Georgia Inst. of Tech., Atlanta. School of Civil 


J. P. Gould, I. B. Escovar, and B. M. Khudenko. 
Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 333-344, 1987. 14 fig, 1 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Zinc, *Cad- 

mium cementation, *Aqueous solutions, *Chemical 
reactions, Industrial wastewater, Cadmium, Fate of 
pollutants, Heavy metals, Kinetics, Hazardous ma- 
terials, Toxins, Wastewater, Industrial wastewater, 
Model studies. 


The kinetics of the cementation of cadmium by 
zinc were studied over a range of solution pH 
values and initial cadmium concentrations. 


tulating a transition from a migration controlled 
mechanism with consequent half order kinetics to a 
diffusion controlled regime following first order 
kinetics. The conditions under which each mecha- 
nism was found to apply were consistent with the 
model in which the immediate reductant was hy- 
dride ion generated by the interaction of hydrogen 
ions with the zinc. The reaction hiometry was 
remarkable in that conditions were observed under 
which more than the theoretical one mole of cad- 
mium per mole of zinc could be reduced. This was 
ascribed to the electrolysis of water by the induced 
electrochemical system. A lag in both cadmium 
cementation and zinc dissolution was found to 
commence about 25% sooner than cadmium ce- 
mentation, a fact ascribed to the establishment of 
the reducing electrochemical system. (Author’s ab- 
stract) 

W88-01928 


BIOLOGICAL TREATMENT FOR LOW-AC- 
TIVITY NUCLEAR WASTEWATERS, 


Istituto di Ricerca sulle Acque, Rome (Italy). 
R. Ramadori, F. Fenoglio, and L. Pozzi. 





Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 345-359, 1987. 2 fig, 4 tab, 4 ref. 


Descriptors: ene treatment, *Biological 
Gelgooan Wenn wastes, Sol- 
process, Denitrification, itrates, Design crite- 
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Honjediges saptestala, Setpeties 


A wastewater treatment which can pro- 
vide for a complete recy: of liquid streams for 
the nuclear industry was developed. The Sol-Gel 
process involves transformation of a solution of 
uranyl and plutonium nitrate into granules of urani- 
um and plutonium oxides which pose fewer health 
hazards due to their normally 


; I . 
mation of pellets. ‘The reealts of bench-ecale tests 
oo acute eeenne Remneees Se 


cred f ; Sol p preparation 
rocess oO 
4 mixture of tetrahydrofuryl 


> aaaline beeline 


its use are descril 
(Wood PTT) 
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cunmnNes nN OF OIL ON DRILLED 


Rogaandforning, Sty pe ieewey), 


Water Science and Technology W. » Vol. 
19, No. 3/4, p 355-369, 1987. 15 fig, 8 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Oil wastes, *Biodegrada- 
tion, Oil pollution, Industrial wastes, Petroleum 
products, Oil, Biological oxygen demand, Chroma- 
tography. 


Drilled cuttings from offshore petroleum explora- 
tion are discarded to the sea. Oil-based drilling 
fluids leave oil on the cuttings that may become 
environmentally toxic. Successful biological sepa- 
ration of oil and cuttings was accomplished by 
addition of nitrogen and phosphorus to seawater in 
completely mixed aerobic batch reactors at 10 and 
20 C. Substantial biodegradation in flow-through 
aquaria, however, was not accomplished. Both 
retort distillation and solvent extraction using dich- 


apparatus separated re- 
producible quantities of hydrocarbons from cut- 
tings. The oil was Kappnarspaet by glass capillary 
gas chromat hy and aidan pressure liquid 
chromatography. (Author’s abstract) 
W88.01930 


PHOTOCATALYSED OXIDATION OF TOXIC 
ORGANI 


Cookeville. 
ion and 


and sy ; 
19, No. 3/4, p 381-390, 1987. 7 fig, 2 tab, 16 ref. 


Descriptors: *Photoactivation, *Wastewater treat- 
ment, Pug *Ultraviolet radiation, Organic 
compounds, H: peroxide, Isophorone, Di- 
ee phthalate, S Cheminal ical reactions, Toxins, Haz- 


The feasibility of treating water contaminated by 
two toxic organic compounds with an ultraviolet 
light catalyzed oxidation process 

peroxide as an oxidant is investigated. Tn thi 

ess hydrogen peroxide is decom by ultravio- 
let radiation —., ew radicals. The hy- 
droxyl radicals then oxidize or ——— 
via a complex chain “of reactions. T 
showed that this photooxidation process could oe 
cessfully remove isophorone aad dimethyl phthal- 
ate from contaminated waters. A reaction rate 
expression which adequately describes the process 
was developed. The reaction rate was found to be 
first order with respect to hydrogen peroxide con- 
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centration, zero order with respect to organic con- 

centration and a function of ultraviolet radiation 

— The reaction did not exhibit autocatalytic 
(Author’s abstract) 

W88-01932 


STUDY ON THE USE OF BIPOLAR-PARTI- 
CLES-ELECTRODES IN DECOLORIZATION 
os DYEING EFFL AND ITS PRINCI- 
Harbin Inst. of Tech. (China). Dept. of Appiied 


D. Zhou, W. M. Cai, and Q. H. W 
ater Science and Technology » Vol. 
M4 NO. 3/4, p 391-400, 1987. 12 fig, 8 tab, 4 ref. 


oxygen demand. 


The use of bipolar-partic’ 
orization of dyi 
of highly co! 


icle-electrodes in the decol- 
Gfiuents was studied. Treatment 
solutions of various soluble dyes 


(such as direct, reactive, cationic, or acid dyes) and 
also samples of dying effluents gave rise to an 
almost colorless, transparent uid, wi 


"of COD and sons Ssurpaning te. Te 


with removal 
method is 
low a 


consumption and ites performance 
method combines all fe Aye mre of the AC 


and electrolysis methods and is an im- 
proven over the conventional lysis 
method. A discussion of the underlying principle is 

iven. (Wood-' 
88-01933 


REMOVAL OF HAZARDOUS ORGANIC POL- 
Pode gy BY ADSORPTION ON MICROBIAL 
McMaster Univ., Hamilton (Ontario). Dept. of 
Chemical ar. 


J. P. Bell, and M. Tsezos. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 409-416, 1987. 5 fig, 5 tab, 10 ref. 
Descriptors: *Biological wastewater treatment, 
Peco nei beta ny *Adsorption, eee 


veal slud; Mathematical uations, Freandlich 
vai ge, eq 


uation, lysis, Lindane, Diazinon, 
Pentachlorophenol, Polychlorinated bi- 
phenyls, Pesticides. 


Removal of five toxic organic com from 
ee eee a ae microbial brome was 


investigated. i 

tachlorophenol, and the PCB chlorobiphenyl 
were adsorbed onto two types of inactive microbi- 
© miped Sane of ectiuled stckems Destieaoe 
a mixed culture of activated sludge) io ee 
and thermodynamics of the 

were also investigated. With the tion of mala- mala- 
thion, the adsorptive uptake data fit the Freundlich 
equation and were well correlated with the octa- 
nol/water partition coefficient, but not as well 
—— with water oe of the compounds. 
S for malathion, the was reversi- 

le. 


sie Thavedigsinasd evince expe 
ble. Raw pa Frome be, ests that the 

of malathion resulted a chemi- 
cal reaction, while physical adsorption appears to 
account for removal of the other compounds. (Au- 


thor’s 
W88-01935 


BIOLOGICAL DECOMPOSITION OF TRACE 
ORGANIC COMPO! 

Kurita Water Industries Ltd., Yokohama (Japan). 
Kurita Cental Labs. 

M. Shibata, K. Nakamura, and Y. Miya 

Water Science and Technology W: » Vol. 
19, No. 3/4, p 417-427, 1987. 6 fig, 6 tab, 6 ref. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Organic compounds, 
*Fluidized bed process, *Semiconductor industry 
wastes, Trace els, Biode _— Industrial 
wastes, Hydraulic properties, Effluents. 
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Bio! decomposition of trace organic com- 
po was investigated to apply to the reclama- 
tion ee of the rinse water recovered from 
semiconductor manufacturing processes. First, 
ep characteristics of microorganisms grown at 
w concentrations of organics were examined and 
extremely low saturation constants for acetate and 
methanol were obtained. Based on the growth 
characteristics, a biological fluidized bed reactor 
was operated to remove low concentrations val 
organics on a laboratory scale. One milligram pe: 
liter of acetate carbon was de to less than 10 
micrograms/liter carbon with 10 minutes of hy- 
draulic retention time. Low concentrations of 
methanol and isopropanol, which are the main 
organics contained in the recovered rinse water, 
were also decomposed effectively. For a full scale 
operation, a pilot study was also carried out to 
examine treatability and stability of a fluidized bed 
reactor. Effluent organic concentrations decreased 
gp and were stable below 5 micrograms/ 
iter carbon during 5 months of operation. (Au- 
thor’s abstract) 
W88-01936 


CHLORINATED HYDROCARBONS IN BIO- 
LOGICAL SEWAGE PURIFICATION - FATE 
AND DIFFICULTIES IN BALANCING, 
Technische Hochschule Aachen ~ ‘pape F.R.). 
Inst. fuer Siedlungswasserwirtschaft 

H. F. Schroder. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 429-438, 1987. 3 fig, 6 tab, 15 ref. 


poe > mag *Fate of pollutants, *Chlorinated hy- 

*Biol wastewater treatment, 
*Wastewater treatment, Path of pollutants, Hydro- 
carbons, Organic compounds, Lipophilic proper- 
ties, Aeration, Sludge loading, Sample preserva- 
tion, ical wastewater treatment. 


The fate of some chosen chlorinated hydrocarbons 
in the biological sewage purification was deter- 
mined. Fixed quantities (250 micrograms/liter 
wastewater) of the different volatile compounds 
such as chloroform, trichloroethylene, chloroben- 
zene, hexachloro-1,3-butadiene, 1,2-dichloroben- 
zene, 1,2,3-trichlorobenzene, hexachlorobenzene, 
2,4-dichlorophenol, and gamma-hexachlorocylco- 
hexane were dosed into the aeration tanks of the 
pilot plants. Chlorinated hydrocarbons in the 
inflow, waste air, effluent and excess sludge were 
extracted and tested for by GC/ECD. The results 
of these experiments were adapted with the results 
of recovery experiments. The balances of the low 
volatile and volatile compounds also was adapted 
by means of correction factors because of conden- 
sation effects. The very hydrophilic and low vola- 
tile chloroform was found up to 16% in the waste 
air, 63% in the effluent and 21% adsorbed on 
—_ The very lipophilic and non-volatile hex- 
was found up to 16% in the efflu- 
a and 74% adsorbed on sludge. No hexachloro- 
benzene was found in the waste air. Biochemical 
jon was observed for some of the com- 
pounds. The behavior of the chlorinated hydrocar- 
bons in biological sewage purification depended on 
their volatility and lipophilic property, and also on 
the intensity of aeration and sludge loading. Bal- 
ancing of volatile chlorinated hydrocarbons should 
be done by spot sampling. Bottles for composite 
samples should be stored in the refrigerator during 
the sampling period and should be sealed. (Au- 
thor’s abstract) 
W88-01937 


PREDICTION OF SOLUBLE NICKEL REMOV- 
AL BY ACTIVATED SLUDGE USING FREE 
METAL ION CONCENTRATIONS, 

New South Wales Inst. of Tech., Broadway (Aus- 
tralia). School of Civil Engineering. 

J. S. Nielsen, S. E. Hrudey, and F. F. Cantwell. 
Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 439-448, 1987. 2 fig, 1 tab, 30 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Nickel removal, *Nickel, Metal 
ions, Metals, Activated sludge, Isotherms, Mathe- 
matical equations, Metal complexes. 
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Batch isotherm studies using spiked sewage sam- 
ples containing a range of total soluble nickel con- 
centrations typical of municipal sewage strongly 
suggested that it is the free (ie. uncomplexed) 
nickel ion that is sorbed by activated sludge. Equa- 
tions relating nickel uptake by activated sludge to 
free nickel ion concentrations and the extent of 
complexation in untreated sewage were developed 
and applied. Predicted and measured nickel remov- 
als generally agreed to within plus or minus 30%. 
(Author’s abstract) 

W88-01938 


BEHAVIOUR OF ALKYLPHENOL POLYETH- 
OXYLATE SURFACTANTS AND OF NITRILO- 
TRIACETATE IN SEWAGE TREATMENT, 
Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwassetreinigung und Gewaesserschuitz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 5A. 
W88-01929 


RESPONSE OF PHTHALATE ESTERS-ACCLI- 
MATED ACTIVATED SLUDGE TO 2,4-DINI- 
TROPHENOL, 

Texas A and I Univ., Kingsville. Dept. of Civil and 
Mechanical Engineering. 

R. Y. Tokuz. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 461-470, 1987. 4 fig, 6 tab, 9 ref. 


Descriptors: *Activated sludge pi 
*Wastewater treatment, *Phthalate esters, *Ester 
acclimatization, Esters, 2,4-dinitrophenol, Chemi- 
cal oxygen demand, Effluents, Industrial 
wastewater, S led solids, Activated sludge, 
Performance evaluation. 


The process performance of an activated sludge 
system during acclimation to phthalate esters was 
Concentration of the phthalate esters 
beesh increased gradually, and over about a two- 
the acclimation to a mixture of 410 
wnillig eenn liter (mg/L) diethyl phthalate and 540 
mg/L dimethyl phthalate was complete. It was 
observed that the effluent chemical oxygen 
demand (COD) was not adversely affected in spite 
of increasing influent COD. Other indicators of 
process performance, for example, effluent sus- 
pended solids, were at acceptable levels at the 
completion of acclimation. The system responded 
well when 2,4-dinitrophenol, up to 4 mg/L, was 
included in the influent in addition to phthalate 
esters. Actually an improvement in system effluent 
COD was observed possibly due to increased 
mixed liquor suspended solids (MLSS). At a 2,4- 
dinitrophenol concentration of 8 mg/L, system 
performance deteriorated considerably but the re- 
covery was fast, and within a two-week period, 
system performance returned to normal. (Author’s 
abstract 


W88-01940 


FATE OF TOXIC ORGANIC COMPOUNDS IN 
ACTIVATED SLUDGE AND INTEGRATED 
PAC SYSTEMS, 

Michigan Univ., Ann Arbor. Dept. of Civil Engi- 


neering. 

W. J. Weber, B. E. Jones, and L. E. Katz. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 471-482, 1987. 6 fig, 9 tab, 7 ref. 
USEPA Research Contract CR 806030. 


Descriptors: *Activated sludge process, *Pow- 
dered activated carbon, *Organic compounds, 
*Wastewater treatment, *Fate of pollutants, Haz- 
ardous materials, Activated carbon, Effluents, Bio- 

wastewater treatment, Biodegradation, 
Volatilization, Adsorption. 


The addition of powdered activated carbon (PAC) 
to activated sludge treatment systems to enhance 
removal of cpucte Ic toxic organic compounds from 
wastewater was evaluated. Nine organic com- 
pounds encompassing a range of solubility, volatili- 
ty, biodegradability, and adsorptive properties 
were studied. Rate and equilibrium investigations 
were conducted to quantify the removal mecha- 
nisms of volatilization, biodegradation, biosorption, 
and carbon adsorption. Results from steady-state 


bioreactor studies showed rong =o 49 olin ot less 
than 100 milligrams/liter (m; pow acti- 
vated carbon to the influent did not enhance the 
removal of the biodegradable target compounds 
investigated: benzere, toluene, ethylbenzene, 
ortho-xylene, chlorobenzene, and nitrobenzene. 
Significantly improved removals of the poorly de- 
gradable and non-biodegradable compounds 1,2- 
dichlorobenzene, 1,2,4-trichlorobenzene, and lin- 
dane occurred at influent | yes ge carbon con- 
centrations in the 12.5 to 25 mg/L range. Influent 
pouty carbon concentrations of 100 mg/L ef- 
fected overall removals of greater then 90%. The 
addition of powdered activated carbon not only 
reduced effluent concentrations but also reduced 
the amounts of the volatile compounds stripped to 
the atmosphere. (Author’s abstract) 

W88-01941 


PERFORMANCE EVALUATION OF ROTAT- 
ING BIOLOGICAL CONTACTOR PROCESS, 
Japan Sewage Works Agency, Toda. Research and 
ae Development Div. 

K. Tanaka, A. Oshima, and B. E. Rittmann. 


Water Science and Technology 
19, No. 3/4, p 483-494, 1987. 12 fig, 5 tab, 8 ref, 
append. 


Descriptors: ‘*Rotating biological contactors, 

*Wastewater treatment, *Biological wastewater 

treatment, *Contact beds, Performance evaluation, 
Municipal wastewater, Evaluation, J; Model 

studies, Field tests, Biological oxygen 

fluents, Wastewater, Suspended solids, Separation 

techniques, Feasibility studies, Settling velocity. 


Rotating Biological Contactors (RBC) were only 
recently introduced in Japan as a means of provid- 
ing secondary treatment to domestic wastewaters. 
The use of RBCs appears to be particularly attrac: 
tive for small communities because of their low 
energy demand and reduced O-M requirements. 
To evaluate and demonstrate the feasibility of the 
process as an alternative to conventional secondary 
treatment, a field study was performed at three 
municipal facilities in Japan. A single, fundamental 
model of biofilm kinetics was shown to be capable 
of accurately predicting soluble BODS removals 
throughout the RBC. Model and field study results 
indicated that effluent soluble BODS should be 3 
to 7 mg/| for conventional loads. Approximately 
30 percent of the RBC effluent solids were fine 
particles having a settling velocity of less than 10 
to 15 m/day and which exerted 60 to 70% of the 
final effluent total BODS. Therefore, special atten- 
an soe be Serene ee oe 
RBC effluent to ensure final effluent is of 
acceptable quality. Several solids-liquid separation 
methods, including direct of RBC efflu- 
ent, were shown to be feasible in upgrading the 
effluent quality. (Author’s abstract) 
W88-01942 


SIGNIFICANCE OF SEGREGATION OF BIO- 
MASS IN BIOFILMS, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 5B. 
W88-01943 


APPLICATION OF BATCH KINETIC DATA TO 
THE OF CONTINUOUS-FLOW ACTI- 
VATED SLUDGE REACTORS, 

California Univ., epee Dept. of Sanitary and 
Environmental Engi 

A. van Niekerk, D. Jenkins ‘and M. G. Richard. 
Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 505-516, 1987. 9 fiz, 10 ref. 


Descriptors: * Activated sludge process, 
*Wastewater treatment, *Sludge reactor sizing, 
*Kinetics, Sludge, Activated sludge, Wastewater, 
Data interpretation, Continuous flow reactors, 
Mathematical equations, Rate equations, Organic 
carbon, Chemical oxygen demand, Biological 
oxygen demand. 


The removal of substrates from wastewaters by 
activated sludge is commonly expressed in terms of 
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a collective pie gee such as COD, 
BODS or TOC. Sev different linear and non- 
linear rate expressions are employed to describe 
complex substrate removal in the literature. The 
indiscriminate application of batch substrate uptake 
rates to the analysis or design of continuous-flow 
reactors can introduce errors. These potential 
errors have particular significance in the d og 
aerobic selectors used to control low F/M b 
(Author’s abstract) 

W88-01944 


CRITICAL EVALUATION OF MICROBIAL 
PRODUCT FORMATION IN BIOLOGICAL 
PROCESSES, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 


Engineering. 
My E. Rittmann, W. Bae, E. Namkung, and C. J. 

4. 
Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 517-528, 1987. 5 fig, 1 tab, 36 ref. 
EPA Cooperative Agreement CR 810462. 


Descriptors: *Biological wastewater treatment, 
*Microbial products, *Wastewater treatment, *Ki- 
pene! *Mathematical models, Model studies, Mi- 

crobial product characteristics, Microbiological 
= Mathematical equations, Substrates, Bio- 


A critical evaluation of the characteristics of solu- 
ble microbial products (SMP) indicates SMP is 
comprised of many different types and sizes of 
molecules and is biodegradable. A portion of SMP 
is formed at a rate proportional to the rate of 
substrate utilization while the rest is formed at a 
rate proportional to the concentration of active 
biomass. These characteristics are incorporated 
into a mathematical model that includes the fol- 
lowing components: substrate utilization and bio- 
mass growth according to Monod kinetics, SMP 
formation kinetics in proportion to substrate utili- 
zation rate and biomass accumulation, and SMP 
degradation according to a semi-empirical multi- 
component degradation model. The SMP forma- 
tion/degradation model successfully describes the 
fractional conversion of substrate into SMP, in- 
cluding the observed trends of increasing conver- 
sion at high and low sludge ages. In addition to 
activated sludge, the model is applied to anaerobic 
treatment and to biofilm processes. (Author’s ab- 


stract 
W88-01945 


MOLECULAR WEIGHT DISTRIBUTIONS OF 
SOLUBLE ORGANIC MATTER IN VARIOUS 
SECONDARY AND TERTIARY EFFLUENTS, 

meg Univ., Tucson. Dept. of Civil Engineer- 


G. L Amy, C. W. Bryant, and M. Belyani. 
ter Science and Technology WSTED4, Vol. 
19. No. 3/4, p 529-538, 1987. 5 tab, 16 ref. 


Descriptors: *Organi matter, *Effluents, 
“Wastewater seen “Molecular weights, *Sta- 
tistical analysis, Secondary wastewater treatment, 
Tertiary wastewater treatment, Activated sludge 
process, Biological wastewater treatment, Filtra- 
tion, Seasonal variation, Arizona, Distribution pat- 
terns. 


Differences in the nature of soluble organic matter 
were measured for various full-scale wastewater 
treatment processes. Conventional. activated 
sludge, pure oxygen activated sludge, biofiltration, 
granular activated carbon, and tertiary sand filtra- 
tion were evaluated using effluent obtained from 
facilities in Metropolitan Tucson, Arizona. Efflu- 
ent soluble organic matter was analyzed by ultrafil- 
tration for the apparent molecular walgiet: distribu- 
tion of soluble organic carbon and UV-absorbing 
material. The effects of annual season, secondary 
treatment process, and tertiary treatment process 
upon the properties of the effluent soluble organic 
matter were statistically significant at the 99% 
level. Effluent So aa from the various treat- 
ments were sufficiently different to support the 
a of the selection of appropriate treatments 

to minimize the effluent concentration of specific 
fractions of the soluble organic material as required 





for specific water reuse applications. (Author’s ab- 
stract, 
W88-01946 


SURVIVAL OF INDICATOR ORGANISMS IN 
A DETENTION POND RECEIVING COM- 
BINED SEWER O' > di : 
Agricultural Univ., Wageni etherlands). 
Dept. of Water Pollution Control. 

For primary bibliographic entry see Field 5B. 
W88-01948 


DISINFECTION EFFICIENCY AND PROB- 
LEMS ASSOCIATED WITH MATURATION 
PONDS, 

State Pollution Control Commission, Lidcombe 
(Australia). 

R.J. Macdonald, and A. Ernst. 


Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 557-567, 1987. 3 fig, 3 tab, 11 ref. 


Descriptors: *Maturation 

*Wastewater treatment, * iological studies, 

Effluents, Quality control, Disinfection, Pollutants, 

Wastewater, Pathogens, Filtration, Activated 

— process, Detention time, Design criteria, 
Tracers. 


*Monitoring, 


Retention ie Soeen ot les seat 
es ee maturation 
ceiving secondary effluents from tric 
and activated sludge treatment works. 
— times in stibehe sad ost — 
usin; pe Se oo ues compared 

samiedl aited times calculated from pond vol- 


filter 


heceuiy OF dieyt ivetiling doe: 20: spud Denied 
aspects and thermal stratification. Maturation 
ponds of 10 days median detention time were 
found to successfully disinfect a poor quality trick- 
ling filter effluent and were effective at ge, 


tor requirements and are an effective 
Pond designs should minimize 
short circuiting and thus the areal requirements of 
the ponds. (Author’s abstract) 
W88-01949 


REMOVAL OF EXCRETED BACTERIA AND 
VIRUSES IN DEEP WASTE STABILIZATION 
PONDS IN NORTHEAST 


BRAZIL, 
_ Univ. (England). Dept. of Civil Engineer- 
J. L Oragui, T. P. Curtis, S. A. Silva, and D. D. 
Mara. 


Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 569-573, 1987. 1 fig, 2 tab, 16 ref. 
Science and Engineering Research Council of the 
United Kingdom Grant GR/C/30191. 


Descriptors: *Microbiological studies, *Stabiliza- 
tion ponds, *Wastewater treatment, *Bacteria, *Vi- 
ruses, Bacteria removal, Virus removal, Coliforms, 


Streptococcus, Salmonella, 
Ponds, Wastewater, Retention time, Pathogen re- 
moval, Pathogens, Stabilization ponds. 


The removal of excreted bacteria (fecal coliforms, 
fecal streptococci, Clostridium perfringens, total 
and sorbitol-fermenting bi salmonellae 
and campylobacters) and viruses (en- 
terovirus and rotavirus) in a series of deep anaero- 
bic facultative and maturation ponds (depth range: 
2.8 - 3.4 m), with an overall retention time of 21 
days and a mean mid-depth temperature of 27 
degrees C, was studied. hilic campylo- 
bacters, bifidobacteria and salmonellae were not 
detected after 11, 16, and 21 days’ retention respec- 
tively. Fecal coliforms, fecal streptococci and C. 
perfringens were reduced by 4, 4, and 2 orders of 
magnitude respectively, and enteroviruses and ro- 
taviruses both by 3 orders. The results indicate that 
pathogen removal in deep ponds is similar to that 
in ponds of normal depth. (Author’s abstract) 
W88-01950 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


DIMENSIONING OF COMBINED SEWER 

SYSTEM DETENTION BASINS BY LONG 

TERM SIMULATION OF STORM WATER 

RUNOFF, 

Hanover Univ. (Germany, F.R.). Inst. fuer Wasser- 

+ Hydrologie und Landwirtschaftlichen 
u. 


questioning of thi 
sioning procedure. An alternative is developed 
based on the application of a stormwater-runoff 
model (hydrological and/or hydrodynamic) in 
each special case. Input to the model is a period of 
at least one a simulation) The, santa rainfall data 


dimensioning 

characteristics of the receiving water. (Author’s 
abstract) 

W88-01952 


INFILTRATION RATES FOR SEPARATE 
SEWAGE COLLECTION SYSTEMS, 
Gutteridge, Haskinsand Davey, Melbourne (Aus- 


J. B. Murray. 
Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 589-601, 1987. 2 fig, 5 tab, 6 ref. 


: *Sewer systems, *Hydraulics design, 
*Infiltration rate, *Wastewater treatment, *Sewer 
a *Sewer infiltration, * sewers, 

Wastewater, Infiltration, Sewers, Hydraulic per- 
meability, Design criteria, Aaa Melbourne, 
Capital costs, Economic aspects, Costs, Hydraulic 


ractices in the 
Australia which are charac- 
terized by — of less than 0.5%, sand 
=, tt water table at 
Setiis is m, and a density of development 
for Se jority that exceeds 85% of the design 
density of about eight tenements/ha, is presented. 
A sree ign, associated construction criteria, 
pr layout were S ajaeaeee which would minimize 
cauteel ole Gud deuiehdemeaiiones: Because infil- 
tration rates play a large part in the determination 
of required hydraulic capacity and yay size of 
the collection system, treatment } ens disposal 
works, an assessment of the factors that affect 
infiltration rates is detailed; sections on catchment 
characteristics and construction materials are in- 
cluded. Infiltration rates are forecasted based on 
rates, and include an arbitrary 50% in- 
crease to allow for the potential loss of water- 
tightness during the design life of the collection 
system. Routine internal inspections over more 
than 12 years of the collection by the sewer sys- 
tems showed no structural failure or loss of water- 
tightness, so the loss of water-tightness is likely to 
be substantially less than the assumed 50%. The 
forecasted rates confirm the effectiveness of the 
adopted design and construction criteria to mini- 
mize infiltration and justify the adopted design 
rates. (Wood- 
W88-01953 


A review of the current sewage 
suburbs of Melbourne, 


MAINTENANCE STRATEGIES FOR SEWER- 
AGE SYSTEMS, 


Universidade Nova de Lisboa (Portugal). Environ- 
mental Systems Analysis Group. 

A. S.-Camara, D. Pereira, A. Fonseca, and S. 
Sequeira. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 603-611, 1987. 2 fig, 6 tab, 12 ref. 


Descriptors: *Sewer systems, *Sewer maintenance, 
*Wastewater facilities, Pe anys oe Sewers, Al- 

gorithms, Costs, Maintenance Decision 
raking, Portugal, Cleaning, iipettion, Schedul- 
ing. 


The problem of decaying a systems is a 
timely topic in many urban areas, due to its impor- 
proc yatnee ot peed hey temp sme ee 
capital expenditures needed to brin | pri oene™ 

systems to an adequate level o’ 

Thee thegs-tp 4 need Sor boresr auniapenedcn doa 
sion-making related to periodic and 
cleaning and repair rehabilitation or replacement 
of the equipment. An approach offering integrated 
solutions to upgrade such systems, taking into ac- 
count existing and foreseen structural and hydrau- 
lic conditions, is presented. The methodology 


Future improvements including the on of statisti- 
cal maintenance theoretic concepts and artificial 
roaches are also discussed. (Au- 


W88-01954 


ACTIVATED SLUDGE SETTLERS: DESIGN 
AND OPTIMIZATION, 

Universidade Federal da Paraiba, Campina Grande 
(Brazil). Dept. of Civil Engineering. 

P. F.C. Saaneat 6 C. van Haandel. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 613-623, 1987. 7 fig, 6 ref. 


Descriptors: *Sludge settling, *Activated sludge, 
a *Wastewater 


thickenin 3 tion, 
Sludge, Sludge conditioning, Sedimentation, 
tling characteristics, Settleable solids, Load distri- 
a Solids, Mathematical equations, Mathemat- 
ical studies, Settling walodlig Suspended solids, 
aspects. 


ere to establish which of the two functions is 
determinant for the maximum solids loading rate 

a particular desi 

rived to perf required settler surface area 
for clarification and for thickening. These 

sions are based on the experimentally verified sup- 
position that the zone settling velocity decreases 
exponentially with increasing suspended solids 
concentration. A hical method to determine 
the optimal mixed li ee a 
trations for minimum construction and operational 
cost is presented. (Author’s abstract) 

W88-01955 


LOW-COST WASTEWATER TREATMENT 
WITH THE USE OF AN INTRACHANNEL 
CLARIFTER IN OXIDATION DITCHES, 

Armco Argentina S.A., Buenos Aires. 

O. R. Velez, and J. Foil. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 625-632, 1987. 6 fig, 3 tab, 9 ref. 
Descriptors: *Clarification, *Wastewater treat- 
ment, ition process, *Wastewater oxidation, 
*Intrachannel clarifiers, Oxidation, Wastewater ox- 
idation, Economic aspects, Aeration, Design crite- 
ria, Argentina, Costs. 

The oxidation ditches developed by Pasveer of 


Holland and Muskat in Germany have been used in 
small communities for many years as a cost-effec- 
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tive secondary treatment. Generally designed and 
operated as part of an extended aeration system, 
these plants provide from 18 to 30 hours of hy- 
draulic detention time, followed i Ha 3 to 6 hour 
settling period in a secondary clarii with return 
of 100 percent of settled solids to the aeration tank. 
Because of these design criteria, the oxidation 
ditches were not widely used in large populations 
as the aeration system normally used required a 
relatively low water depth to be efficient - a fact 
that meant extensive land areas. Recent innova- 
tions in the clarification and aeration systems have 
rendered this treatment attractive again for com- 
munities of all sizes. The use of an upflow intra- 
channel clarifier, in particular, tes the 
= > aa a separate np oe clarifier, and return 
ping and piping tion, an innova- 
page oe aeration system permits the use of 
channels with a greater water depth, which not 
only optimizes the process as an oxidation ditch, 
but also makes it remarkably competitive with 
respect to conventional biological treatment sys- 
tems. The conceptual of the eens 
onidetion ditch system, its economic aspects, and 
its first application in Argentina using low-cost 
construction technology were discussed. (Author’s 


abstract 
W88-01956 


OXIDATION-REDUCTION POTENTIAL (ORP) 
REGULATION: A WAY TO OPTIMIZE POL- 

LUTION REMOVAL AND ENERGY SAVINGS 
IN THE LOW LOAD ACTIVATED SLUDGE 


Compagnie Generale des Eaux, Paris (France). 
J. Charpentier, M. Florentz, and G. David. 
Water Science and Technology 
19, No. 3/4, p 645-655, 1987. 9 fig, 6 tab, '6 ref. 
Descriptors: ‘*Activated sludge processes, 
, *Oxidation-reduction po- 
— Aeration, 
Optiaiantioe, Energy, France, Wastewater, Pollu- 
tion load, Energy consumption, Economic aspects, 
Pollutants, Comparison studies, Dissolved oxygen. 
Aeration represents the main part of energy con- 
sumption in the low-load activated sludge process. 
Because of its ability to remove the various kinds 
of pollution (carbonaceous, nitrogenous) with a 
high « ility level, this process is the most 
widespread throughout France, particularly in its 
tropical overseas gr A previous study result- 
ed in a h links energy savings and 
effluent q Bene Be weet a and nitrogenous 
pollution eel The graph also appears to be 
useful for monitoring biological phosphorus re- 
moval in the low-load activated sludge process 
including an aerobic basin. In order to optimize 
pollution removal and energy savings, oxidation- 
reduction potential (ORP) regulation was carried 
out starting in January 1983 on the Yffiniac plant 
in western France. ORP regulation was preferred 
to dissolved oxygen (DO) regulation because of 
the low DO values observed in this plant and the 
difficulties of DO regulation. Laboratory and full- 
scale studies show that ORP regulation is possible 
and particulary accurate as a contribution to opti- 
mizing pollution removal, energy savings and op- 
erating conditions. Cases which lend themselves to 
successful ORP regulation were specified. (Au- 
thor’s abstract) 
W88-01958 


AIDED CONTROL OF NITRO- 
IN SMALL ACTIVATED 
TMENT 


PLANTS, 
Ruhr Univ., Bochum (Germany, F.R.). Lehrstuhl 
ae Ww: irtschaft und Umwelttechnik II. 


Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 657-667, 1987. 8 fig, 1 tab, 10 ref. 


Descriptors: ‘Nitrogen removal, *Activated 
sludge PrOCess, “Wastewater treatment, *Comput- 
er programs, *Process control, Computers, Aer- 
ation, Retention time, Nitrification, Denitrification, 
Energy costs, Economic aspects, Monitoring. 


Extended aeration plants achieve almost complete 
nitrification, due to their mean solids retention time 


of more than two weeks. Intelligent control of 
nitrification and d tion processes is 
for in order to limit high energy costs for addition- 
al oxygenation, to prevent uncontrolled denitrifica- 
Pre processes in the final tanks (which 
the effluent quality), and to prevent high 
eff uent nitrogen concentrations. Long experience 
is available from the application of an on-line ni- 
trate monitor; interpretation of this gives detailed 
information about ‘angus aga and me nae 


ig on tempersture, MLSS, Be 

tions, depending on temperature, M BOD ane and 
total ena flow rates. The poor availabil- 
ity and re ity of the nitrate monitor as a con- 
trol element led to the development of computer- 
aided control of the nitrogen removal processes. A 
common computer system was completed with 
electronic filters, A/D converters and relay inter- 
faces to control the functions of a new bubble 
diffusor system and three air blowers. The soft- 
ware is able to calculate the length of aerobic and 
anoxic intervals in order to realize a saw-tooth-like 
graph of NO sub x concentration under various 
a It also surveys the DO level during 
tion (Author’s abstract) 
ws8-019 9 


FIELD VERIFICATION OF ON-LINE INSTRU- 
MENTATION AT A MUNICIPAL 
WASTEWATER TREATMENT PLANT, 
Environmental Protection Service, Burlington 
GW. Spe Waste be a Tecpmoloay Centre. 
Ww. S and R. D 

and i perme Vol. 

19. NO. 3/4, p 669-680, 1987. 8 fig, 1 tab, 7 ref. 


Descriptors: *Process control, “Activated sludge 
*W: treatment, * ent veri- 
fication, *Computers, Monitoring, Field tests, Mu- 
nicipal wastewater, On-line sensors, Aeration, Cali- 
bration, dissolved oxygen, Economic aspects. 





As part of a full-scale project to demonstrate the 
advantages of using automated process control in 
wastewater treatment plants, on-line sensors used 
in various control loops were calibrated nie 
verified during control system commissionin; 
startup. The on-line measurements we fiquid 
flow rates, air flow rates, suspended solids concen- 
trations, and dissolved oxygen concentrations. The 
methods used to confirm instrument formance 
are presented along with results that show that 
several instruments were found to outside 
the manufacturers’ written specifications. In addi- 
tion, on-line methods which can help determine 
when recalibrations are required, and rate: help 
to reduce maintenance costs and ensure reliability, 
are also presented. (Author’s abstract) 

W88-01 1960 


RESPONSE OF FECAL COLIFORMS AND AN- 
TIBIOTIC-RESISTANT ESCHERICHIA COLI 
TO INCREMENT. 


‘AL OF OZONE 
DURING DISINFECTION OF ACTIVATED 
SLUDGE EFFLUENT. 


Alberta Univ., Edmonton. Dept. of Civil Engi- 


G.R. GR. Finch, and D. W. Smith. 

Environmental Technology Letters ETLEDB, 

Vol. 8, No. 1, p 1-8, January 1987. 4 fig, 4 tab, 39 
ref. Alberta Environmental Research rush Grant 

T0937 and NSERC (Canada) Grant A1010. 


Descriptors: *Coliforms, *Ozonation, *Activated 
sludge, *Escherichia, *Wastewater treatment, 
pte gs Effluents, Antibiotics, Bacteria, Disin- 
ection. 


The of fecal coliforms and multiple- 
antibiotic-resistant (MAR) Escherichia coli to in- 
cremental doses of ozone were examined in three 
batches of activated sludge effluent from the same 
lant. The dose-response function of fecal coli- 
forms resembled the ‘breakpoint’ ons 
of ozone disinfection of polluted waters. A logit 
model adequately described the dose-response 
function after the breakpoint. The MAR E. coli 
displayed random variation throughout the entire 
range of applied ozone doses. It was concluded 
that the ozone dose had no apparent effect on the 
antibiotic-resistance profile of wastewater. (Au- 
thor’s abstract) 


W88-02006 


ANALYSIS OF ANAEROBIC BIOFILMS, 
Massachusetts Univ., Amherst. Dept. of Civil En- 


gineering. 

M. S. Switzenbaum, and R. B. Eimstad. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 1, p 21-32, January 19 Pevissctbaee. 22 
ref. DOE Contract 31-109-38-699 


Descriptors: ‘*Biofilms, *Anaerobic _ sludge, 
*Wastewater treatment, Wastewater, Effluents, 
Enzymes, Inorganic matter, Oxygen, Microbiolo- 
gy. 


Biofilms from anaerobic fixed film reactors (anaer- 
obic filter, Fe neta anaerobic sludge blanket, and 
anaerobic fluidized bed) pea ¢ under identical 
experimental conditions, were characterized in 
terms of chemical, microbiological, and. morpho- 
logical com ay eN Using Scanning Electron Mi- 
pres Ra , the nature of the biofilms are 
‘actor 420 analysis showed the fluid- 
Sab ‘ey to oan pray Me i level of the coenzyme. 
However, factor 420. levels were not related to 
COD removal or gas production. Large amounts 
of inorganic matter were found in each of the 
biofilms. (Author’s abstract) 
W88-02008 


APPLICATION OF ANAEROBIC FLUIDIZED 


TRAITEMENT 
Hay EFFLUENTS A FORTE CHARGE ORGAN- 
Mahidol Univ., Bangkok (Thailand). Faculty of 
Public Health. 
Y. Witaya, and B. Alain. 


tal Technology Letters ETLEDB, 


Environmen 
b> 8, No. 1, p 33-42, January 1987. 7 fig, 6 tab, 20 


Descriptors: *Fluidized beds, *Anaerobic diges- 
tion, *Industrial wastewater, *Wastewater treat- 
ment, Wastewater, Effluents; Bacteria, Biogas, 
Oxygen demand. 


An anaerobic fluidized bed reactor was evaluated 
for the treatment of effluent of a tapioca plant. The 
volume of the reactor was about 40 liters; activated 
carbon was used as support of bacteria. The influ- 
ent had 6.4 kg/cu m COD and contained 4.4 kg/cu 
m suspended solids (SS). The hydraulic retention 
time varied from 5 to 29 hours. The values of 
efficiency varied from 57.9 to 88.3% COD for an 
average yield of biogaz of 2.2 to 6.5, i.e. in the 
range of 0.355 to 0.54/cu m biogas/ kg COD. 
(Author’s abstract) 

'W88-02009 


BIOLOGICAL TREATMENT OF MINING EF- 
FLUENTS, 


Ane. Inst. for Water Research, Pretoria (South 
rica). 
Sa ee eee 


Environmental Technology Letters ETLEDB, 


~~ by No. 2, p 53-64, February 1987. 4 fig, 3 tab, 
re! 


Descriptors: *Biological wastewater treatment, 
*Mine wastes, *Heavy metals, *Wastewater treat- 
ment, Wastewater, Effluents, Chemical precipita- 
tion, Sulfides, Sulfates. 


A multi-stage biological process is described for 
treating effluents containing high levels of calcium 
sulfate, soluble organic matter and heavy metals. 
Sulfate is reduced anaerobically to sulfide which is 
used to precipitate heavy metals, while the remain- 
ing H2S is stripped off. Residual soluble organic 
matter from the first stage is removed aerobically 
in a second stage. Effluent saturated with respect 
to calcium sulfate required 3 g molasses/L effluent 
to convert 90% of the influent sulfate to sulfide. 
(Author’s abstract) 

'W88-02010 





ANAEROBIC BIODEGRADATION OF MON- 
OCHLOROPHENOLS, 
Alberta Univ., Edmonton. Dept. of Civil Engi- 


S. E. Hrudey, E. Knettig, S. A. Daignault, and P. 
edorak. 


M. F 
Environmental Technolo Letters ETLEDB, 


sy 
cs No. 2, p 65-76, February 1987. 5 fig, 2 tab, 





Anaerobic degradation of 2-, 3-, and 4-chloro- 
phenol, with and without phenol supplementation, 
was ee 2-Chlorophenol was readily de- 
graded and mineralized at concentrations as high 
as 285 mg/L. armed 3- and 4-chlorophenol 
vite only degraded after very long acclimation 
times. Concentrations trations >30 mg/L of 3- or 4-chlor- 
ophenol inhibited ultimate phenol 
whereas concentrations of 2-c! <or= 
97 mg/L were not inhibitory to ultimate phenol 
degradation. a cultures demonstrat- 
ed degradation o henol at 100 mg/L 
with methane wth. Rove (Author’s abstract) 
W88-02011 


EFFECTS OF PERIODIC FEAST/FAMINE 
CONDITIONS ON THE GROWTH OF BIO- 


FILMS, 

rm Univ. Hamburg-Harburg (Germany, 
M. Rubio, and P. A. Wilderer. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 2, p 87-94, Yanan 1987. 4 8 ref. 
German Minister of Research and Technology 
Grant 1440 386 B/7. 

Descriptors: *Biofilms, *Biological wastewater 


treatment, *Wastewater treatment, Wastewater, 
Effluents, Substrates, Microbiology. 


1s eee biological contractors (RBC) were 
to a sequencing batch reactor 

(SBR) strategy reactor basins were periodi- 
—— and drained. A thin biofilm developed 
reactor in which the substrate concentration 


concentrati 
to increase rapidly oe ee It is conclud- 
i ate ct substrate concen- 
tration are to be minimized in order to enable 


pag OF AN ACTIVATED BIOFILTER 
Regina Univ. (Saskatchewan). Faculty of Engi- 


neering. 

T. Viraraghavan, and G. N. Mathavan. 
Environmental Technolo ETLEDB, 
Vol. 8, No. 3, p 105-112, Dec 1987. 1987. 1 fig, 14 ref. 


Descriptors: *Activated biofilter process, *Model 
studies, *Biokinetics, *Wastewater treatment, 
Wastewater, Effluents, Premetien Biomass. 


The wren 3 biofilter (ABF) unifies the two basic 


suspended growth systems. 
A matheuatioel astaiel for tee tiskiactins involved 
in the ABF process is derived. The model predicts 
the biomass concentration in the biocell . a 
facilitating unit performance evaluation and system 
biokinetic parameter determination. (Author’s ab- 


beech neg | SEPARATION WITH SURFACE 
MODIFIED MEMBRANES, 

Newcastle upon Tyne Univ. (England). Dept. of 
Civil Engineering. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


G. K. Anderson, and C. B. Saw. 

Environmental Technology Letters ETLEDB, 
Ma No. 3, p 121-132, March 1987. 9 fig, 1 tab, 
15 ref. 


Descriptors: hoor orgy Bi me cee *Oil, *Filtra- 
tion, *Adso: ‘astewater treatment, 


Wastewater, E “esl Separation, Design criteria. 
7? aS ees See oe 
would enhance the separation of oil from 
pe wth suspensions using filtration is 
examined. The surface characteristics of both ultra- 
filtration and microfiltration membranes were 
modified by adsorption with a surfactant, resulting 
insignificant improvement in oil rejection. (Au- 


Weeool 


ISOLATION OF FUNGI FROM ENVIRON- 
Pe pci bibliographic Field 5A 

lor primary entry see Fie! : 
w3802019 


orAN, FOAMS IN ACTIVATED SLUDGE 
Birmingham Univ. (England). Dept. of Civil Engi- 


AJC J. and C. F. Forster. 
Enzyme Microl Technol EMTED2, Vol. 9, No. 3, 
p 164-168, March 1987. 4 fig, 3 tab, 29 ref. 


: *Wastewater treatment, *Activated 
sludge, *Microbiological studies, *Foam index, 
*Foaming, Suspended solids, Bacteria, Reactors. 


A study of several full-scale activated sludge plants 
has confirmed that while stable foam formation is 


Nocardia or Microthrix parvicella, the degree of 
dominance is not related to the foaming potential 
SE et en Tei eee 
show the significance tha’ 
concentration has on Shee thay (Au Sabena 
W88-02055 


CULTURE OF ENDOMYCES FIBULIGER IN 
MUSSEL PROCESSING WASTES AND PRE- 


Investigaciones Pesqueras de Vigo 


Spain). , 
For primary bibliographic entry see Field 5C. 
'W88-02060 


APPLYING LESSONS FROM HOUSING TO 
MEETING CHALLENGE OF WATER 
AND SANITATION FOR THE URBAN POOR, 
California Univ., Berkeley. Inst. of Urban and Re- 
i Development. 
‘or primary bibliographic entry see Field SF. 
W88-02062 


TROPHIC RELATIONS BETWEEN TWO 
AGENTS OF poe PURIFICATION SYS- 
TEMS: ALGAE MOSQUITO LARVAE, 
momeeaie i — Tiberias (Israel). 
M. Gophen, and 
Agricultural Wastes SOWADL, Vol. 15, No. 3, p 
159-168, 1986. 1 fig, 5 tab, 17 ref. 


Descriptors: * 

*Larval gro *Biological wastewater 
treatment, *Wastewater treatment, Growth es, 
Algae, Density, Population density, Growth, 
cretion, Plankton, Organic matter, Productivity, 
Aquatic productivity. 


A study of the grazing of the algae Selenastrum sp. 
by mosquito larvae (Culex pipiens), which are 
common agents in sewage purification systems, 
was carried out. The effect of larval excretions on 
the algal growth was determined along with the 
effects of temperatures (15-28 C), light-dark condi- 
tions, larval densities, and size and initial algal 
concentrations on the grazing activity. Small 
larvae were more active than large, and light simu- 
lated higher activity than dark conditions. Increas- 


95 


ing larval densities and initial algal concentrations 
enhanced grazing activity. Larval excretions of P 
and NH3-N enhanced algal growth slightly. The 
advantages and disadvantages of the presence of 
mosquito larvae in sewage purification systems is 
discussed. (Author’s abstract) 

W88-02065 


AERATION AND CONTROL OF SLURRY 
ODOURS BY HETEROTROPHS, 

West of Scotland Agricultural Coll., 
cruive. 

M. R. Evans, E. A. Deans, M. P. W. Smith, I. F. 
Svoboda, and F. E. Thacker. 

Agricultural Wastes AGWADL, Vol. 15, No. 3, p 
187-204, 1986. 7 fig, 3 tab, 18 ref. 


Auchin- 


Descriptors: *Farm wastes, *Manure, *Slurries, 
*Odors, *Aeration, *Heterotrophic bacteria, *Bio- 

degradation, *Biological wastewater treatment, 
*Wastewater treatment, Organoleptic properties, 
Bacteria, Anaerobic bacteria, Oxygen, Dissolved 
oxygen, Oxidation, Biological oxygen demand, Bi- 
ological oxidation, Wastewater oxidation, Organic 
compounds, Aerobic bacteria. 


In continuous-culture aeration, heterotrophic ac- 
tivity varied with mean treatment time and treat- 
ment temperature, but was unaffected by the level 
of dissolved oxygen provided it was maintained 
above 1% of saturation. At temperatures from 15 
to 50 C, most of the slurry odorants were removed 
even after very short treatment times. Below 1% 
of dissolved oxygen saturation, heterotrophic ac- 
tivity, in particular the oxidation of odorants and 
BODS material, varied with the oxygen concentra- 
tion as well as mean treatment time and tempera- 
ture. At 35 and 50 C, total residual COD and 
BODS were both similarly related to changes in 
redox potential. At 15 C, only the total residual 
BODS, not the total residual COD, was related to 
redox potential. This could indicate that at lower 
temperatures some fermentative activity occurs at 
low aeration rates. Treatment times must normally 
exceed seven days and redox potential during 
treatment must be high enough to avoid rapid 
regeneration of odorants after treatment. (Author’s 
abstract) 

W88-02067 


NITROGEN AND AEROBIC TREATMENT Cf 
SLURRY, 

West of Scotland Agricultural Coll. 
cruive. 

M. R. Evans, M. P. W. Smith, E. A. Deans, I. F. 
Svoboda, and F. E. Thacker. 

Agricultural Wastes AGWADL, Vol. 15, No. 3, p 
205-213, 1986. 1 fig, 2 tab, 6 ref. 


Auchin- 


Descriptors: *Wastewater treatment, *Farm 
wastes, *Manures, *Slurries, *Nitrogen, *Biologi- 
cal wastewater treatment, *Hogs, *Cattle, *Aero- 
bic digestion, Digestion, Biodegradation, Aeration, 
Oxidation, Biological oxidation, Wastewater oxida- 
tion, Ammonia, Chemical reactions, Odors, Organ- 
oleptic properties, Nitrification, Oxygen. 


The effects on slurry nitrogen of the aerobic treat- 
ment of pig and cattle excreta under various aer- 
ation regimes are described. The three regimes 
tested had imported effects on the mineralized 
nitrogen components of the excreta. This nitrogen 
could be conserved as i nitrogen, lost 
via ammonia stripping, oxidized to nitrate and con- 
served, or lost via denitrification. They also had 
important implications for energy conservation and 
odor regeneration. The energy requirement for 
aerobic treatment was minimal when the dissolved 
oxygen level was as low as possible and still con- 
sistent with adequate treatment. Conservation of 
the mineralized nitrogen as nitrate may prevent 
odor regeneration subsequent to treatment, but a 
dissolved oxygen level > 15% of saturation was 
required. In addition, the oxygen requirement for 
nitrification was equivalent to about 30-80% of the 
heterotrophic oxygen demand. Thus, with minimal 
aeration the efficiency was maximized, the extra 
oxygen demand for nitrification prevented, and the 
nitrogen conserved as ammonia, but odor regen- 
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eration could be fairly rapid during storage. (Au- 
thor’s abstract) 
W88-02068 


ONE SOLUTION TO THE PROBLEM OF 
HANDLING AND TREATING SLURRY FROM 
A PIG FATTENING HOUSE, z 
National Inst. of Agricultural Engineering, Silsoe 
ee. Farm Buildings Div. 
Sneath. 

Agricultural Wastes AGWADL, Vol. 15, No. 4, p 
289-308, 1986. 3 fig, 7 tab, 11 ref, 2 append. 


Descriptors: *Slurries, *Hogs, *Land disposal, 
*Manure, *Separation techniques, *Wastewater 
treatment, *Biological filters, *Flocculation, 
*Waste disposal, Farm wastes, Evaporation, Fil- 
ters, Livestock, Pumps. 


A competitive solution is described for handling 
the slurry of some intensive pig houses. The system 
is based on mec and chemical separation 
techniques. The solids or ir are easy to store 
until they can be spread on neighboring land, and 
their smell is inoffensive. The liquids produced are 
greatly reduced in bulk, by evaporation, and in 
polluting potential, thereby reducing the problems 
of their eventual disposal. At a treatment plant in a 
eaey. Seasy was flushed from the channels 
through a mechanical separator, 
poe doy a high rate gg filter to treat the 
separated liquid reliably. treated separated 
liquid was then flocculated, leaving up to 40% of 
the input slurry as a semi-solid at 15% dry matter 
together with a clear filtrate liquid, much of which 
was evaporated by diverting air from the ventila- 
tion system through an air scrubber/evaporator. 
Thus, only 30% of the original slurry had to be 
discharged as liquid. With design modifications to 
the treatment plant and close control of water 
wastage, this figure of 30% can be reduced to zero, 
ie., an output of solids only. (Author’s abstract) 
W88-02070 


REVIEW OF FULL-SCALE ANAEROBIC DI- 
GESTION IN CHINA, 

Polytechnic of Wales, Pontypridd. Dept. of Me- 
chanical and Production Engineering. 

D. L. Hawkes. 

Agricultural Wastes AGWADL, Vol. 18, No. 3, p 
197-205, 1986. 3 fig, 15 ref. 


Descriptors: *Reviews, *Anaerobic digestion, 
*China, *Symposium, ‘*Biological wastewater 
treatment, *Wastewater treatment, Conferences, 
Education, Agriculture, Biodegradation, Diges- 
tion, Waste disposal, Wastewater treatment, 
Wastes, Animal wastes, Domestic wastes, Farm 
wastes, Industrial wastes. 


A review of full-scale working digesters in China is 
presented based on information gained from the 
Fourth International Symposium on Anaerobic Di- 
gestion held at Guangzhou, Guandong Province. 
Of 450 delegates present at the conference, more 
than 180 were from outside China. Although there 
have been digesters working in China since the 
1920s, they were constructed at very low cost, and 
many leaked. The major developments have taken 
place since the early 1970s, when government 
policy encouraged the development of more and 
better systems. This policy has now resulted in a 
total of 4.48 million domestic biogas digesters 
working well and mainly situated in rural areas. 
Topics discussed include the historical back- 
ground, government training policy, rural digest- 
ers, digester construction, use of gas and digester 
residues, and industrial digesters. A technical visit 
by symposium participants to a farm. using five 

with a total capacity of 1,059 cu m is 
described; the gas production is used as fuel, while 
digester effluent is used as fertilizer and in fish 


ays (Author’s abstract) 
88-02073 


IRRIGATION OF PRIMARY TREATED AND 
ANAEROBICALLY TREATED MEAT-PROC- 
ESSING WASTES ONTO PASTURE: LYSIME- 
TER TRIALS. 


Meat Industry Research Inst. of New Zealand, 


Hamilton. 
For primary bibliographic entry see Field SE. 
W88-02074 


VIROLOGICAL STUDIES ON AN ANAEROBIC 
DIGESTION SYSTEM FOR LIQUID PIG 


MANURE, 
Guelph Univ. (Ontario). Dept. of Veterinary 
a -and Immunolo; 
e, H. D. Monteith, and E. E. 


icultural. Wastes AGWADL, Vol. 18, No. 4, p 
-312, 1986. 1 tab, 7 ref. 


Descriptors: ‘Viruses, *Wastewater treatment, 
*Microbiological studies, *Anaerobic digestion, 
*Biol wastewater treatment, *Hogs, 
*Manure, *Enteroviruses, Biodegradation, Diges- 
tion, Effluents, Centrifugation, Kidneys, Tissue 
analysis, Culturing techniques. 


Virological observations were made under field 
conditions on a large-scale anaerobic digestion 
system for the matagunt of liquid pig manure. 
Samples of raw liquid pig manure, anaerobic di- 
— effluent, ail digester Feng screened 
digester effluent, anaerobic digestion residue de- 
rived by centrifugation of the screened digester 
effluent, the centrifuge centrate, and the final 
stored liquid effluent were collected at monthly 
intervals for nine months from an anaerobic Co 
tion system operated at a 375-sow pig farm. Por- 
cine enteroviruses were isolated on pig kidney-cell 
cultures, most frequently from the raw manure, 
and significantly less frequently from the screened 
digester solids, anaerobic digestion residue, and the 
final liquid effluent. It was concluded that the 
anaerobic digestion system resulted in i t, 
but incomplete, reductions in viral infectivity. (Au- 
thor’s abstract) 
W88-02076 


INFLUENCE OF ULTRASOUND ON THE SET- 
TLING RATE OF FILAMENTOUS BACTERIA 
IN ACTIVATED SLUDGE (DER EINFLUSS 
VON ULTRASCHALL AUF DAS ABSETZVER- 
HALTEN VON FADENFOERMIGEN BAKTER- 
IEN IM BLAEHSCHLAM™), 

Technische Univ. mst (Germany, F.R.). Inst. 


ZWABAQ, Vol. 20, No. 2, p 38-40, April 1987. 
fig, 2 tab, 9 ref. 


Descriptors: *Activated sludge, *Ultrasonics, *Set- 
tling velocity, *Biological wastewater treatment, 
*Wastewater treatment, Flocculation, Bacteria. 


pe samples of activated sludge and a culture 
= ees gare me were treated with ultrasound of 
and 750 kHz with a power of up to 3 W/ 
100 ml volume and energies of up to 700 J/100 ml 
volume. Under this treatment the filamentous bac- 
teria in very concentrated suspension underwent a 
change in structure such that the settling rate im- 
proved by as much as 20%. Destruction of cells 
during the experiments could be excluded. Since 
ultrasound technique reduces energy use and 
avoids destructive chemicals, it may represent a 
— ey: (Airone-PTT) 


REACTION MECHANISMS OF POLYCHLO- 
RINATED DIBENZO-P-DIOXINS AND POLY- 
CHLORINATED DIBENZOFURANS DURING 
OZONATION OF WATER SAMPLES (REAK- 
TIONSVERHALTEN POLYCHLORIERTER DI- 
pon agg nod UND  POLYCHLOR- 

DIBENZOFURANE BEI DER OZON- 
UNG Va VON WAESSERN), 


Institut Fresenius Chemische und Biologische La- 
ERD G.m.b.H., Taunusstein-Neuhof (Germa- 


n 

N Pals Palsoechek, H. H. Rump, and B. Scholz. 
Zeitschrift fuer Wasser- und Abwasser Forschung 

ZWABAQ, Vol. 20, No. 2, p 41-49, April 1987. 4 


fig, 3 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Dioxins, 
*Chemical reactions, *Ozonation, *Polychlorinat- 


96 


ed biphenyls, *Chlorinated hydrocarbons, Chemi- 
cal oxidation. 


Polychlorinated dibenzo-p-dioxins (PCDD) and 
polychlorinated dibenzofurans (PCDF) were de- 
graded by ozonation in an alkaline aqueous 
medium, but no reaction occurred in acid solu- 
tions. Degradation rates of at least 99% were ob- 
served after the reaction conditions (pH, tempera- 
ture) had been optimized. The investigated sub- 
stances with three to eight chlorine atoms had 
different second-order reaction rates depending on 
their number and configuration. The selective de- 
tection and quantitative determination of PCDD- 
and PCDF-traces were performed by capillary 
hromato; hy in combination with a mass- 


pot a grap! 
selective detector. (Author’s abstract) 
W88-02084 


ISOLATION AND CHARACTERIZATION OF 
ACINETOBACTER STRAINS PRESENT IN 
THE LIQUID PHASE OF AN AEROBIC FIXED 
BED DIGESTER, WHILE WHILE TREATING A PE- 
TROCHEMICAL 


Orange Free State Univ., Bioemfontein (South 
Africa). Dept. of Microbiology. 

C. E. Schutte, T. J. Britz, and W. A. Joubert. 
Water SA, Vol. 13, No. 2, p 57-62, April 1987. 1 
fig, 34 ref. 


Descriptors: *Bacteria, *Hydrocarbons, *Anaero- 
bic digestion, *Wastewater treatment, *Acineto- 
bacter, *Biological wastewater treatment, Anaero- 
bic conditions, Petroleum products, Activated 
sludge process. 


Twenty-nine Laat spa 
non-sporeforming rods or diplococci, resembling 
Acinetobacter, were isolated from the liquid phase 
of an anaerobic fixed bed ae. while treating a 
petrochemical effluent. reference strains, 
twelve Acinetobacter sirdiae from clinical speci- 
mens, six Acinetobacter isolates from an activated 
sludge process and two strains isolated from river 
sediments were included in the study. The similari- 
ties between the different strains were calculated 
using Sokal and Michener’s similarity coefficient 
and single linkage clustering techniques. The fifty- 
three strains were recovered in four clusters. The 
Acinetobacter strains in the major cluster consist- 
ing of two large subclusters linked at or above the 
93% S-level. Acinetobacter strains isolated from 
the anaerobic digester and from the activated 
ry rocess were included in the same subclus- 
identified as Acinetobacter calcoaceticus 
vat lwoffi, while all the strains obtained from 
clinical specimens were clustered together and 
were representative of Acinetobacter 
var. anitratus. The presence of Acinetobacter 
strains in the anaerobic digester indicated that 
these aerobic organisms had a functional role to 
play in the primary anaerobic digestion reactions. 
(Author’s abstract) 
W88-02087 


oxidase-negative, 


PERFO! (CE AND MIXING CHARACTER- 
ISTICS OF AN ANAEROBIC HYBRID REAC- 
TOR TREATING A SYNTHETIC FATTY ACID 
CONTAINING SUBSTRA’ 

Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Microbiology. 

W. A. Joubert, and T. J. Britz. 

Water SA, Vol. 13, No. 2, p 63-68, April 1987. 3 
fig, 4 tab, 21 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Biological wastewater treatment, Plug 
flow, Mixing, Hydraulic design, Flow characteris- 
tics, Sludge bed, Performance evaluation. 


An anaerobic hybrid reactor combining an upflow 
sludge blanket and a fixed film reactor was de- 
signed and characterized. A strict anaerobic non- 
methanogenic bacterial count of 10 to the 9th 
power viable bacteria/ml was obtained in the di- 
gester fluid. The aerobic and facultative anaerobic 
bacteria in the fluid e consistent counts, of 
100,000 and 1,000,000 viable bacteria/ml, over a 45 
d period. Flow within the reactor was mainly of 
the plug flow type with a large degree of longitu- 





dinal ion. As production did not alter the 
mode of flow, but decreased the dead reactor 


spac si spaces. 


The reactor 90.0% ep 
the synthetic fatty acid substrate 

a rate of 15.0kg COD/cu md 

of 37 C. Recirculation improved te 

WT oninica OF the tettioc tak ahanaed thr ww to 
the completely mixed type. (Author’s abstract) 
‘W88-02088 


HYPOTHESIS FOR PELLETISATION IN THE 
ron ANAEROBIC SLUDGE BED REAC- 


per Town (South Africa). Dept. of Chemi- 


B. A.L.N,S. Sam-Soon, R. E. Loewenthal,P.L 
Dold, and V. R. Marais. 

Water SA, Vol. 13, No. 2, p 69-80, April 1987. 7 
fig, 2 tab, 13 ref, append. 


Descriptors: *Pelletization, *Wastewater treat- 
ment, *Methane bacteria, *Biological wastewater 
treatment, *Sludge bed, *Anaerobic conditions, 
Amino acids, Carbohydrates, Fatty acids, Hydro- 
gen, Peptides. 


Biological pellet formation in methane fermenta- 
tion systems is likely only in plug flow type reac- 
tors, e.g., the Upflow Anaerobic Sludge Bed 
(UASB) a "eatin ee 
type wastes. low regime, regions o 
and low hydrogen bo Plated ressure can form. 

formation is mediated by Methanobacterium 


roy scm of ammonia, a hi 

intracellular A 7ADP ratio is but 
=— Pegg is limited by availability of 

ATP/ADP ratio induces an 
cretmepedteté of amino acids, the excess is secret- 
the organs assembly 10 form biopellet.” Aug 
the or, 2. Aug- 
mentation fon of cysteine in the feed decreases both 
polymer production and eet formation. (Au- 
thor’s abstract) 
W88-02089 


MEMBRANE PROCESSES IN ENVIRONMEN- 
TAL PROTECTION (MEMBRANVERF. 
IN DER UMWEL’ 


TTECHNIK), 
Technische Hochschule Aachen (Germany, F.R.). 
Inst. fuer Verfahrenstechnik. 

R. Rautenbach, and I. Janisch. 
Chemieingenieurtechnik CITEAH, Vol. 59, No. 3, 
p 187-196, 1987. 14 fig, 7 tab, 35 ref. 


Descriptors: *Reverse osmosis, *Wastewater treat- 
ment, *Ultrafiltration, *Process water, *Membrane 
processes, Separation tec Landfills, Envi- 
ronmental protection, Industrial wastewater. 


Reverse osmosis and ultrafiltration are well estab- 
lished processes in areas like the production of 
fresh water from sea- or brackish water and the 
treatment of spent cutting emulsions from the 
metal working industry. New and interesting appli- 
cations of these processes can be expected in envi- 
ronmental protection and in the treatment of proc- 
ess effluents. For reverse osmosis, the capacities of 
presently available membranes will be discussed 
with respect to chemical resistivity and to exclud- 
ability of organic compounds. Results of experi- 
ments with various real-life systems will be report- 
ed: landfill drainage water, protein-rich process 
water of the fish industry, recovery of epsilon- 
caprolactam, solvent-contaminated wastewater. 
These examples demonstrate the economical and 
engineering potential of membrane processes in 
treating process effluents. These examples also 
demonstrate that in most cases only a combination 
of membrane processes and a conventional process, 
such as evaporation, will give optimal results. (Au- 
thor’s abstract) 

W88-02102 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


DEVELOPMENT OF A CARRIER-BIOLOGI- 
CAL THREE-PHASE AIRLIFT REACTOR 
CIRCULATING EDDY LAYER FOR IN- 


ZIRKULIERENDER WIRBELSCHICHT 
= DIE REINIGUNG VON INDUSTRIEAB- 


Klaeranlagen Winter and Co., G.m.b.H., Duisburg 
Caw. F.R.). 
C. Oehme. 


Chemiein, enieurtechnik CITEAH, Vol. 59, No. 3, 
Pp 21-222" 1987. 2 fig, 16 ref. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Fluid mechanics, *Hydraulic geome- 
try, *Biological wastewater treatment, Eddies, Or- 
ganic compounds, Activated carbon. 


The origin and main design strategy of the title 
reactor are described. The reactor was based on an 
earlier (1976) model, and enhances fluidization of 
the activated carbon carrier, using airlift technolo- 
gy in combination’ with a specific reactor geome- 
try. (Airone-PTT) 

W88-02103 


MICROBIOLOGY OF ANAEROBIC DIGES- 


TION, 

Companhia de Technologia de Saneamento Am- 
biental, Sao Paulo (Brazil). 

R. F. V. Novaes. 

Water Science and Technolo; 


WSTED4, Vol. 
18, No. 12, p 1-14, 1986. 4 


ig, 3 tab, 67 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Microbiological . studies, *Digestion, 
*Microbial ion, Biodegradation, Biomass, 
bacteria, Methane bac;eria, 
Sulfur bacteria. 


A general overview is presented of studies con- 
ducted with microorganisms involved in the anaer- 
obic digestion process, and also some ways of 
applying these studies as fundamental tools in the 
improvement and control of the 

anaerobic treatment of residuals. The use of vari- 
ous types of bacteria is described with detail given 
about fermentative, a producing aceto- 
iogenic, and sulfate- 


GRANULATION IN UASB REACTORS, 
Agricultural Univ., Wageningen (Netherlands). 
oe of Microbiology. 


Water Science and Technology WSTED4, Vol. 
18, No. 12, p 15-25, 1986. 4 fig, 23 ref. 
Descriptors: 


_ *Wastewater treatment, *Sludge, 


bacteria, 
degradation, Sludge diges- 


The state of af Seowieton on the microbial aspects of 
granular methanogenic sludge in upflow anaerobic 
par blanket (UASB) reactors is reviewed. 
Granular methanogenic sludge was observed in a 
variety of upflow reactors, which is in agreement 
with the hypothesis that these systems select for 
well settling sludges. In methanogenic UASB reac- 
tors, various types of well settling sludges were 
observed. and kinetic evidence sug- 
gests that acetoclastic Methanothrix-like organisms 
play an important role in determining which type 
of Oe ee develop under methanogenic condi- 
hanism of granulation still remains 

obscure. Extracellular material indoubtedly plays a 
major role as a matrix which keeps the cells to- 
gether. ing electron microscope evidence for 
the presence of extracellular material is available, 
but transmission electron microscopy failed to vali- 
date the hypothesis that exopolysaccharides are the 
dominant components in this matrix. (Author’s ab- 


stract) 
W88-02108 


MODELLING TOXIC RESPONSE OF ANAER- 
OBIC TREATMENT, 

Drexel Univ., Philadelphia, PA. 

R. E. Speece, G. F. Parkin, and S. K. 
Bhattacharya. 

Water Science and Technology WSTED4, Vol. 
18, No. 12, p 27-39, 1986. 20 fig, 5 ref. 


Descriptors: *Anaerobic digestion, *Wastewater 
treatment, *Toxic response, *Model studies, An- 
aerobic conditions, Toxicity, Toxins, Structural 
models, Prediction. 


The toxicity response of the anaerobic treatment 
process can be modelled from a number of differ- 
ent roaches. Toxicity affects the growth rate 
effluent substrate concentration and can be 
modeled by competitive and uncompetitive inhibi- 
tion. The biological safety factor is reduced. Most 
toxicants exhibit reversible toxicity, which is quite 
significant. Acclimation is noted to some toxicants. 
Molecular structure can be used to model and 
predict toxicity. (Author’s abstract) 
W88-02109 


NEW TECHNOLOGIES FOR ANAEROBIC 
WASTEWATER TREATMENT, 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 
L. Hulshoff Pol, and G. Lettinga. 
Water Science and Technology WSTED4, Vol. 
18, No. 12, p 41-53, 1986. 1 fig, 8 tab, 28 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Upflow Anaerobic Sludge Blanket 
process, *Sludge digestion, Granulation, Sludge, 
Biodegradation, Sludge seeding, Biological 
wastewater treatment, Technology, Anaerobic 
conditions. 





Presently bi treatment is be- 
coming an accepted simple technology for the 
treatment of a variety of wastewaters. Of the dif- 
ferent treatnient systems that were developed, the 
UASB (Upflow Anaerobic Sludge Blanket) proc- 
ess has found the widest application. Almost all of 
the more than 60 full-scale UASB reactors in oper- 
ation now are running satisfactorily. The excellent 
sludge retention — found in UASB reactors 
is obtained by sludge granulation, which can be 
seen as a sludge immobilization process. The pres- 
ently available insight into the sludge granulation 
process is briefly presented, together with the 
strategy to be applied for performing a proper first 
start-up and secondary start-up of UASB reactors, 
viz. using ular seed sludge. The effect of the 
presence of SS with regard to the loading poten- 
tials of anaerobic treatment systems will be dis- 
cussed. The experiences obtained with some full 
scale applications of the UASB process are pre- 
sented. (Author’s abstract) 

W88-02110 


CRITERIA FOR THE UTILIZATION, DESIGN 
AND OPERATION OF UASB REACTORS, 
Companhia de Technologia de Saneamento Am- 
biental, Sao Paulo (Brazil). 

M. E. Souza. 

Water Science and Technology WSTED4, Vol. 
18, No. 12, p 55-69, 1986. 6 fig, 17 ref. 


Descriptors: *Wastewater treatment, *Upflow An- 
aerobic Sludge Blanket process, *Design criteria, 
*Anaerobic digestion, Anaerobic conditions, Di- 
gestion, Biodegradation, Operating policies, Or- 
ganic matter. 


The principal ideas and parameters related to the 
application, design and operation of wastewater 
treatment systems using the upflow anaerobic 
sludge blanket (UASB) reactor are described and 
discussed. The differences in the process brought 
sore the high or low concentrations of organic 

in the wastewater to be treated are point- 
ed out in each consideration. Simple, safe and 
efficient UASB reactor treatment units may be 
develo by technicians not necessarily highly 
specialized in the subject. Problems which are not 
yet conmety solved are presented in order to 
help in the planning of future research and devel- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


opment. A number of possible questions that deal 
with the following subjects are discussed: (1) types 
of waste which can be treated by the UASB reac- 
tor, pn Se concentrated wastes as from sugar-cane 
still and diluted wastes as in domestic sewage, 
(3) necessity of pre- and post-treatment, (4) temper- 
ature, (5) shape and dimensions of the reactor, (6) 
criteria and details for design, (7) start-up, oper- 
ation and control of the unit, and (8) forecasts of 
ea. costs, etc. (Wood-PTT) 


ANAEROBIC UPFLOW BED-FILTER - DEVEL- 
OPMENT AND APPLICATION, 

National Research Council of Canada, Ottawa 
(Ontario). Div. of Biological Sciences. 

K. J. Kennedy, and S. R. Guiot. 

Water Science and Technology WSTED4, Vol. 
18, No. 12, p 71-86, 1986. 8 fig, 4 tab, 23 ref. 


: *Anaerobic digestion, *Wastewater 

*Anaerobic enon Bed-Filter, 

*Sludge, *Model studies, Sludge digestion, Bio- 

mass, Solids, Organic loading, Waste load, Reten- 

tion time, Anaerobic conditions, Filters, Granula- 

tion, Domestic wastes, Wastewater, Hysteresis, 
Leachates, Chemical oxygen demand. 


The Upflow Sludge Bed-Filter (UBF) design = 
vides high active biomass concentrations and long 
solid retention times phew ty allowing the treatment 
of dilute to Bk te igth wastes at high organic 
loading rates (LR) and fant hydraulic retention 
times (HRT). The UBF system withstood severe 
organic shock loads and recovered within a rea- 
sonable period of time. The effect of packing mate- 


that redicts reactor performance as a function of 
or biomass concentration. Application of this 
aes to step-up and step-down experiments indi- 
cated that two sets of kinetic were 
required to account for hysteresis effects. Applica- 
tion of the UBF concept to the treatment of munic- 
ipal landfill leachate resulted in greater than 95% 
ID removal at LR up to 33 kg COD/cu m/day. 
(Author’s abstract) 
W88-02112 


ANAEROBIC WASTEWATER TREATMENT IN 
THE FOOD PROCESSING INDUSTRY: TWO 
CASE STUDIES, 

Sao Paulo Univ., Sao Carlos (Brazil). Dept. de 
Hidraulica e Saneamento 

J.R. Campos, E. Foresti, “and R. D. P. Camacho. 
Water Science and Technology WSTED4, Vol. 
18, No. 12, p 87-97, 1986. 6 fig, 2 tab, 11 ref. 


Descriptors: *Anaerobic digestion, *Wastewater 
ae, *Food-processing wastes, *Industrial 
astes, Anaerobic conditions, Meat processing in- 
jones Vegetable —— ie industry, Fruit 
essing industry, Filters, Upflow Anaerobic Sludge 
Blanket process, Chemical oxygen demand, Organ- 
ic loading, Detention time, Sludge. 


Two experiments with wastewater treatment in the 
food processing industry were described. One of 
them refers to the use of an anaerobic filter (meat 
processing industry) and the other to the use of an 
upflow anaerobic sludge blanket (UASB) reactor 
(vegetable and fruit processing industry). In the 
first case, the performance of an anaerobic filter 
which has been working for 6 years and provides 
COD removal efficiency (including primary treat- 
—_ equal to or better than 80% with an organic 
of 1.4 kg of COD/cu m/day was de- 

cane . The reactor has a bed of broken stones 
with a size of 0.75 m having a medium hydraulic 
detention time of 13 hours. Discharges of accumu- 
lated sludge in a false bottom por the filter are 
made at intervals of 2 or 3 months. In the second 
case, the performance of a UASB reactor (88 cu 
m) during 255 days of operation including the 
phase or start-up was described. This 

reactor receives wastewater from vegetable and 
fruit processing including tomato, corn, guava, and 
peach. At the end of each operational phase stud- 
ied, the COD removal efficiency was about 80%. 
In the last phase (7.5 h hydraulic detention time), 


the organic loading was 1.4 kg of COD/cu m/day 
and the hydraulic loading was 3.2 cu m/cu m/day. 
(Author’s abstract) 

W88-02113 


ADVANCED REACTOR DESIGN, OPERATION 
AND ECONOMY, 
Agricultural Univ., Wageningen (Netherlands). 
ros of Water Pollution trol. 

G. Lettinga, and L. Hulshoff Pol. 
Water Science and Technology WSTED4, Vol. 
18, No. 12, p 99-108, 1986. rt fig, 3 tab, 15 ref. 


Descriptors: *Anaerobic digestion, *Wastewater 
treatment, *Upflow Anaerobic ry > Blanket 
wg Wastewater, Design criteria, — Op- 

policies, Economic aspects, Suspended 
solids. S sludge bed. 


Of all of the oe rate anaerobic wastewater treat- 
ment s: Upflow Anaerobic Sludge Blan- 
ket (UASB) ; Teactor "hes found the widest applica- 
tion. Therefore, attention with respect to design, 
operation and economy was centered on this reac- 
tor type. In designing a UASB reactor, specific 
attention is needed for the Gas-Solids Separator 
(GSS) device and the feed inlet system. For soluble 


the devel it of modified UASB — a 
es Ce eee eee ee 
ee ce ible modified UASB 
ts found in a Floating Settlement 
tes) t UAS! reactor, the Ex Granular 
Sludge Bed (EGSB) reactor, the UASB Inter- 
nal Circulation (IC) reactor. Because many factors 
7 involved in the costs of a UASB mare Ben only 
some rough data on reactor costs are presented. 
(Author’s abstract) 
W88-02114 


DEVELOPMENT OF TECHNOLOGY FOR 
THE USE OF THE UASB REACTOR IN DO- 
MESTIC SEWAGE TREATMENT, 

Companhia de Tecnologia de Saneamento Am- 
biental, Sao Paulo (Brazil). 

S. M. M. Vieira, and M. E. Souza. 

Water Science and Technology WSTED4, Vol. 
18, No. 12, p 109-121, 1986. 9 fig, 6 tab, 11 ref. 


Descriptors: 


wastes, *Munici; 
bic Sludge B 


“Wastewater treatment, *Domestic 
wastewater, *Upflow Anaero- 
process, Retention time, Tem- 


The lack of a simple and economic option for the 
treatment of sewage created the need to develop 
and make the Upflow Anaerobic Sludge Blanket 
(UASB) reactor Saoesiine for low strength wastes. 
Therefore, a UASB reactor with a 106 liter capac- 
ity was built which was cally designed for 
sewage treatment. Sev: tests were conducted 
with raw and settled domestic a only 4 
hours of hydraulic retention time. This proved the 
reactor’s technical feasibility in treating raw 
sewage at ambient temperature in Sao Paulo. 
Based on these experiments, the reactor was scaled 
up to 120 cu m and built for the treatment of raw 
sewage at ambient temperature. The operation is in 
its initial phase, and good COD removals are al- 
ready being observed, although steady state has 
not yet been achieved. Since the cost of the system 
was extremely low, it is a feasible option for appli- 
cation in Brazil. (Author’s abstract) 

W88-02115 


TECHNICAL ASPECTS AND COST ESTIMA- 
TIONS FOR ANAEROBIC SYSTEMS TREAT- 
ING VINASSE AND BREWERY/SOFT DRINK 
WASTEWATERS, 


Instituto de Pesquisas Tecnologicas, Sao Paulo 
(Brazil). 
A. M. Craveiro, H. M. Soares, and W. Schmidell. 


Water Science and Technology WSTED4, Vol. 
18, No. 12, p 123-134, 1986. 3 fig, 5 tab, 13 ref. 


Descriptors: *Anaerobic digestion, *Wastewater 
treatment, ‘*Industrial wastewater, *Vinasse, 
*Brewery wastewater, *Upflow Anaerobic Sludge 
: Costs, Or, Sie cetie Chemical po 
pects, poe oxygen 
demand, Retention time, Camital costs, Methane. 


Anaerobic digestion of industrial and domestic 
be amg ver Bah is an effective way of alleviating pol- 
lution lems. The treatment of vinasse, a resi- 
due of ethanol fermentation, and brewery/soft 
drink wastewaters were acing, tage “eh by IPT ae 
the course of several years. 
economical feasibility of of treating thse 
wastewaters using Upflow Anaerobic Sludge Bed 
(UASB) reactors were discussed and supporting 
penetra wpe With vinasse, it is possible to 
is tg CO lants with organic loading rates 
pg a i3 Them m/day, removing 95% 
of the initial roduced gas can be used 
ube fr deel On vhs and abo 
produce steam, replacing bagasse. pay: 
period of the capital investment is estimated at 
around 4 to 5 years. For brewery/soft drink 
wastewaters, it is possible to operate UASB reac- 
tors with a hydraulic retention time (HRT) of 6 
hours, removing more than 90% of the initial 
BOD. The reactor showed a good capacity for 
ee oo on yy shocks. Capital investments 
for resented in terms of total 
investment per be of COD and cu m of reactor 
installed. (Author’s abstract) 
W88-02116 


UTILIZATION OF VINASSE EFFLUENTS 
FROM AN ANAEROBIC REACTOR, 
Cooperative — dos Productores de Acucar 
de Alagoas, Maceio (Brazil). 

FJ. CB. Costa, B.B. M. Rocha, C. E. Viana, and 
A. C. Toledo. 

Water Science and Technology WSTED4, Vol. 
18, No. 12, p 135-141, 1986. 5 fig, 3 tab, 6 ref. 


Descriptors: *Water reuse, *Aquaculture, *Ef- 
fluents, *Wastewater treatment, *Anaerobic diges- 
tion, *Industrial wastewater, *Vinasse, *Fish food, 
Distillery wastes, Digestion, Anaerobic  emaion, 
Primary wastewater treatment, 

wastewater, Organic loading, Waste toed 3 Brazil. 


An aerobic reactor was developed to biodigest 
alcohol distillery wastes. A further post-treatment 
of the effluent reduced the level of pollution to the 


of food for fish was analyzed and found to be an - 
excellent alternative for the Brazilian alcohol in- 


as demonstrated by the greatly reduced 
organic Pied. (Author’s abstract) 
W88-02117 


BIOGAS CLEAN-UP AND UTILIZATION, 

Com: ia de Saneamento Basico do Estado de 
Sao Paulo (Brazil). 

E. B. Camargo. 

Water Science and Technology WSTED4, Vol. 
18, No. 12, p 143-150, 1986. 4 fig, 3 tab, 4 ref. 


Descriptors: *Biogas, *Methane, *Wastewater 
treatment, *Anaerobic digestion, Cleanup, Pilot 
plants, Vehicular consumption, Fuel, Digestion. 


The economic use of energy from biogas generated 
in anaerobic biodi; installed in the sewage 
treatment plants owned by SABESP is described 
with the evaluation of its advantages in vehicular 
use. The clean-up process and use of biogas were 
designed based on results obtained from a pilot 
plant in operation since 1983. The biogas is sweet- 
ened through water scrubbing, with reduction of 
CO2 and humidity, to attain acceptable levels for 
consumption by vehicular engines. The resultin, ting 
methane gas is deodorized and compressed in cy 

inders by high pressure compressors. Ma vehicles 
are adapted to compressed methane, with installa- 
tion of high pressure cylinders, pressure reducing 
valves, methane/air mixers, valves and_pressure 
gauge for maximum operation safety. Filling of 





vehicles (refuelling) is done in an appropriate sta 
tion and transfer of methane to the vehicle is by 
difference of pressure. (Author’s abstract) 
W88-02118 


ANAEROBIC DIGESTION OF MUNICIPAL 
SOLID WASTES, 

Sao Paulo Univ. (Brazil). Escola Politecnica. 
For primary bibliographic entry see Field SE. 
‘W88-02120 


SLUDGE MANAGEMENT AND IN-VESSEL 
SYSTEMS, 


P. S. Dickens. 
Biocycle BCYCDK, Vol. 28, No. 4, p 42-46, April 
1987. 5 fig, 4 tab. 


Descriptors: *Sludge management, *Wastewater 
management, Phe nrnetetior — *Sludge, 
Sedge aint conditioning, drying, 
Dowetiing: Eonomie aspect, 


Ef apices egrentaa en 
parti sprees and air distribution pr 
examples “ag given. (Wood PTT) 


ANALYSIS OF EPA GUIDANCE ON COM- 
POSTING SLUDGE: PART IV - FACILITY 
DESIGN AND OPERATION, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 


M. S. Finstein, F. C. Miller, J. A. Hogan, and P. F. 
Strom. 


Biocycle BCYCDK, Vol. 28, No. 4, p 56-61, Apel 
1987. 1 tab, 35 ref. New Jersey Agricultural 
iment Station Funded Publication D-0751 


Descriptars: *Sludge compos *Com; 

ee anne 7 
astewater t, * criteria, * - 

ue policies, Operating costs, Microbial degrada- 


Microbial activity affects the rates of decomposi- 
tion of odor-causing material, metabolic generation 
hc we rome of water, and sadaction of a 


posting, and cost-ef- 
foctivences we ‘= ates It was found that EPA 
for 
wastewater sludge com) 
maximize the rate of microbial activity which 
would promote cost-effectiveness and public ac- 
ceptability. It is suggested that EPA guidance is 
contrary to wastewater treatment objectives, has 
broad negative effects, and causes federally funded 
facilities to be unnecessarily capital intensive and 
costly to Correction of the situation re- 
quires that EPA be firmly grounded in 
Biological reality in order to lead to regulatory 
incentives to minimize capital and costs 
while improving process performance and public 
; PTT) 
W88-02127 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


IMPARTMENT PHOTOREACTOR 
FOR LASER ISOTOPE SEPARATION OF 


TRITIUM, 
Institute of Physical and Chemical Research, Sai- 


K. rte M. Motoyama, and I. Inoue. 
Separation Science and Techno! SSTDES, 
Vol. 22, No. 1, p 95-102, 1987. 5 fig, 7 ref. 


Descriptors: *Wastewater treatment, *Photoreac- 
tor design, ee ge *Lasers, *Tritium, 
studies, Tah luoromethane, Separation techniques. 


A new photoreactor w: and tested for 


as designed 
isotope separation of tritium using trifluoro- 
working substance. The madier 


serving 
entrance windows of the compartments. In this 
reactor the reaction volume is maximized while the 


obtained 
radiation experiments. (Author s abstract) 


SLUDGE MANAGEMENT IN THE UNITED 
KINGDOM, 
oe Inc./Guarino Engineers Ltd., Philadelphia, 


A. 
For pri bibliographic entry see Field SE. 
ws8-02130. 


SLUDGE THICKENING DOES WORK - AND 


Water Pollution Control Pg yee of Epona 
(.) lo. 3, p 23-27, May-June 
1987. 4 fig. 


Descriptors: *Sludge thickenin, g, *Dewatering, 
*Wastewater models, 
Consolidation Sieaociaticn Sludge volume, Dif- 
ferential be may Mathematical studies, Model 
studies, Costs, Operating costs, Sludge disposal, 
Design procedures. 


Sludge thickening is potentially the most cost ef- 
fective process in sewage treatment since, if ap- 
plied correctly, thickening can reduce sludge 
caieeis by a of two or more thereby reduc- 
ing subsequent disposal costs by more than half. 
The Water Research Centre, through a substantial 
research and na ae age aimed at a 
a sical character- 
istics of the sludge titening ssboae, Sound ok 
different me have differently and therefore it 
is necessary to measure the consolidation charac- 
pce Ei cemmprepen  apamale hene — 
a successful thickener. A new design procedure for 
consolidation tanks was developed which is reli- 
able and results in cost and benefits of 
improved sludge thickening. basis rO- 
cedure is a proven mathematical model which 
consists of differential equations solved using a 
computer that simulate the processes occurring in 
a? sludges. (Wood-PTT) 
W88-02131 


PROCEEDINGS OF THE 40TH INDUSTRIAL 
WASTE CONFERENCE. 
Purdue Univ., Lafayette, IN. 
Purdue University, West Lafayette, Indiana, Ma‘ 
14-16, 1985. Butterworths, Boston, MA. 1985. 1032 
p. 

Descriptors: *Wastewater treat- 
ment, *Industrial wastes, Waste treatment, Indus- 
trial waste conference, Water pollution control. 


ine aan presented at the 40th industrial 
waste concern treatment of wastes 


plating; refineries; and metals. Other subjects 
peor disposal; sludge conditioning; hazard- 
ous/toxic wastes; and biological systems. (See 
W88-02133 thru W88-02226) (Lantz-PTT) 
W88-02132 


PROCESS PERFORMANCE OF PILOT-SCALE 

ACTIVATED SLUDGE TREATMENT OF PRE- 

TREATED COAL GASIFICATION 

WASTEWATER, 

North Dakota Univ., Grand Forks. Energy Re- 

search Center. 

J. R. Gallagher, and G. G. Mayer. 

IN: Proceedings of the 40th Industrial Waste Con- 

ference, Purdue University, West Lafayette, Indi- 
— 14-15, 1985. Bu Boston, MA: 

1985. 1-11, 13 fig, 5 tab, 11 ref. DOE Contract 

No. DE-FC21-83FE60181. 


Descriptors: sludge, *Wastewater 
treatment, Pretreatment of 
wastewater, Performance evaluation, Organic 
loading, Process control, Suspended solids, Thio- 
cyanates, Cyanides, Ammonia. 


Pilot-scale activated sludge treatment of a pretreat- 
ed gasification condensate is shown to be an effec- 
tive means of reducing the organic loading of this 
wastewater for use as cooling tower makeup. 
eration and data collection continued for over 
days and more than (189,000) 50,000 gallons of 
stri gas liquor were treated. Process stability 
was as indicated by the ability of this unit to 
recover from a shock load (raw wastewater). Op- 
eration at longer solids retention time (SRT) (20 to 
30 days) was more stable and produced the highest 
quality effluent. The reductions in biode; 
organics, by measurement of individual com- 
pounds, ranged from 98.7% to 100%. After a long 
period or operation, a limited amount of incom- 
plete nitrification did occur. Complete removal of 
thiocyanate, cyanide and ammonia would require 
an increased hydraulic retention time combined 
with a long SRT (>20 days). (See also W88- 
02132) (Lantz-PTT) 

W88-02133 


* Activated 
*Gasification, 


CYANIDE REMOVAL IN COAL GASIFICA- 
TION WASTEWATER USING POLYSULFIDE, 
Radian Corp., Austin, TX. 

T. W. Trofe, and G. C. Page. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 13-22, 7 fig, 4 tab, 18 ref. 


Descri Ts: *Cyanide, *Wastewater treatment, 
i *Polysulfides, Desi 
Be on 


Clarification, 
vated sludge, Ammonia, Thiocyanate, em 
carbon, Chemical reactions, Temperature, Hydro- 
gen ion concentration. 


Bench-scale tests were designed to provide data 
for developing conceptual wastewater treatment 
system designs. The dench-scale treatment technol- 
ogy evaluations included tests to evaluate the fol- 
lowing unit tions/ processes: (1) tion/ 
clarification for removal of carbon particles found 
in the PDU ane 9 liquors/gas cooling conden- 
sates; (2) Chemical conversion and fixation of cya- 
nide to less toxic forms; (3) Steam stripping for 
removal of dissolved acid gases and ammonia; (4) 
Activated sludge treatment for ammonia, thiocyan- 
ate, and organic carbon removal; and (5) Gincee 
tration of treated effluents by low temperature and 
— temperature evaporation processes. Major re- 
ts and conclusions of the laboratory tests con- 
ducted to evaluate the treatment of cyanide with 
Large gt in gasification wastewaters are summa- 
rized: (1) The reaction was found to be second 

order at pH 9.2 and the value of the rate constant 
at 22 C was 10.2/M/min; (2) The effect of temper- 
ature on the rate constant was examined to 50 C. 
The reaction rate doubled for every 12 C increase 
in temperature; (3) The reaction rate was slower at 
pH values less than 9 due to polysulfide-sulfur 
solubility constraints. Thus, pH adjustment of the 
wastewater may be required to achieve adequate 
treatment; and (4) The treatment is most applicable 
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to low flow/high temperature effluent streams 
such as stripper overheads. The following recom- 
mendations are made to better characterize the 


wastewaters containing cyanide: 

functional y of the reaction with res 

to solution pH over OH range 6-10; (2) Demon- 
strate feasibility of process using pilot-scale contin- 
uous backmixed Amare rege. and (3) Demonstrate 
treatment using wastewaters derived from other 
coal sources and lignites. (See also W88-02132) 


TREATABILITY — FOR KOPPERS- 
TOTZEK GASIFICATION 
W. 


ASTEWATER, 
Tennessee Valley Authority, Knoxville. 
R. R. Manner. 


IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Bunerwortia, Boston. Boston, MA. 
1985. p 23-32, 8 fig, 5 tab, 3 ref. 


Asa of a national effort to dev synthetic 
he slley Authority’ (IVA) in 


erence, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA 
1985. p 33-41, 7 fig, 3 tab, 15 ref. 


Descriptors: *Activated carbon, ‘*Activated 
Fs *Wastewater treatment, Industrial wastes, 
Ammonia, Process control, Chemical oxygen 
demand, Cyanides, Thiocyanates, Ammonia, 
Chemical treatment, Chemical analysis. 


The China Steel’s coke-plant wastewater treatment 
lant was to treat 0.76 MGD (120 cu m/ 
br) of coke-plant wastewater in a conventional 
activated sludge process. No ammonia stripping 
and other pretreatment are practiced. Currently, 
the treatment plant is receiving a combined 
wastewater flow of 0.76 MGD which consists of 
0.51 MGD of coke-plant wastewater and 0.25 
MGD of sanitary wastewater. Moreover, the 
amount of wastewater required for treatment will 
be doubled when the expansion work currently 
undergoing at the steel mill is completed. It is 
recogni that, unless the performance of the 
existing wastewater treatment plant is significantly 
caeed, the addition of new and expensive treat- 
ment facilities is inevitable. Discussed here is a 
laboratory-scale wns? mney m on the efficacy of 
powdered activated (PAC) addition in up- 
grading the performance of the existing activated 
sludge process. The following specific conclusions 
are drawn from this study: (1) The treatment ca- 
pacity of a conventional activated sludge process, 
with regard to the removal of COD, cyanide, and 
thiocyanate, can be doubled with the addition of 
PAG at a dose of 300 mg/L; (2) The pee nor of 
-biodegradable COD by stored appeared to 
the main mechanism inducing roved Cop 
removal efficacy in the PAC unit 3) The addi- 
tion of PAC stimulates the microbial oxidation of 
cyanide rod oe os the activated sludge 
process. As a result luent ammonia nitrogen 
concentration is higher than that originall = 
tained in the feed when little or no 
occurs; and (4) A stoichiometric relationship exists 
between the amount of nitrogen released from 
cyanide and thiocyanate via microbial oxidation 
and the incremental amount of ammonia nitro 
" 7 7 gaa (See also W88-02132) (Lantz-PTT) 


BIOLOGICAL NITRIFICATION AND HYDAN- 
TOIN REMOVAL IN COAL GASIFICATION 
WASTEWATER, 
North Dakota Univ., Grand Forks. Energy Re- 
search Center. 
ss D. Turner, P. Proceedings of the 40k and J. Strain. 

40th Industrial Waste Con- 
ioc bigs ord University, West Lafayette, Indi- 
ana, May 14-15, "ary Butterworths, Boston, MA. 
1985. p 43-51, 6 tab, 6 ref. DOE Contract No. 
DEFC2LSSFESSISI. 


Descriptors: *Nitrification, *Hydantoin, *Coal gas- 
ification, *Wastewater treatment, Gasification, In- 
dustrial wastes, Activated sludge, Ammonia, Oxi- 
dation, Biological treatment, Nitrification, Arthro- 
bacter, Bacteria, Nitrites, Nitrates. 


The University of North Dakota Energy Research 
Center (UNDERC) conducts an extensive low- 
rank coal research program. This research includes 
basic coal science and issues relating to coal com- 

bustion and conversion processes. The initial ob- 
jective of this research was to determine the feasi- 
bility of a two-stage activated sludge process for 
the biological oxidation of ammonia in coal gasifi- 
cation wastewater. Hydantoins, a constituent docu- 
mented as being poorly or non-biodegradable, 
were also present in the gasification wastewater. 
An unexpected occurrence in this research was the 
biological oxidation of hydantoins during the nitri- 
fication process. The initial reseatch objective was 
subsequently modified to include an evaluation of 
the combined removal of ammonia and hydantoins. 
During Phase I of the study, stable nitrification 
was never established. Nitrate concentrations rose 
and fell without changing the effluent ammonia 
concentration. The biological oxidation of hydan- 

toins was identified as the most probable source of 
effluent nitrogen. This identification led to the 
systematic testing for hydantoins in Phase II. Both 
nitrification and hydantoin oxidation were estab- 
lished in Phase II of the study. The mechanism of 
hydantoin oxidation appears to be related to the 
oxidation of nitrite to nitrate. Arthrobacter was the 
only heterotrophic bacteria identified in the contin- 


uous flow, complete mix, stirred tank reactor 
(CSTR), and was found to be unable to independ- 
ently oxidize the hydantoin ring. The simultaneous 
oxidation of hydantoins and nitrites, when com- 
bined with the fact that Arthrobacter could not 
degrade hydantoins, indicates that a symbiotic rela- 
tionship exists between Nitrobacter and Arthro- 
bacter. PAC addition to the CSTR in Phase II of 
preter as So per nag allndlve Ao armani 
the nitrification process. However, the lower con- 
centration and variability of thiocyanate in Phase 
II influent may have been as significant a factor in 
CSTR stabilization as the PAC addition. There- 
fore, no = — as to the benefits of 
PAC addition be drawn from this study. (See 
also w#8-02132) ( (Lantz-PTT) 

W88-02137 


TREATMENT OF DISTILLERY 
WASTEWATER (SPENT WASH) - INDIAN EX- 


Tamil Nadu Water Supply and Drainage Board, 
Madras ia). 

T. D. Rao, and T. Viraraghavan. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 53-57, 1 tab, 17 ref. 


Descriptors: *Distilleries, *Wastewater treatment, 
*India, Alcohol, Molasses, Color removal, Solids, 
Biological oxygen mary Wastewater lagoons, 
Anaerobic conditions, Odors, Aerobic conditions, 
Industrial wastes. 


It is reported that 141 distilleries are working in 
India consuming approximately 2.2 million tons of 
molasses producing about 500 million liters of alco- 
hol. The largest number (approximately 30) of 
distilleries are located in Uttar Pradesh, while 15 
distilleries operate in Tamil Nadu. The phenome- 
nal growth of the sugar industry in India resulted 
in an excessive production of molasses, a by-prod- 
uct which is used in the manufacture of alcohol. 
The industrial process adopted by the distilleries is 
nearly the same viz., fermenting the diluted molas- 
ses with yeast and distilling the alcohol produced 
by a counter current of steam while allow- 
ing the fermented wash to come down a tall 
column. Only about 10% of the molasses is utilized 
oe ee ee ee portion 
ends up as an effluent in the 
wastes from the process wens of spent 
wash besides mat wae waste sludge and floor wash- 
ings. Yeast waste sludge is separated out, dried on 
land nearby and used as animal feed. The resulting 
spent wash is highly colored, high in total solids 
— matter; it has to be rendered environ- 
y acceptable for final disposal. This paper 
the methods inves 
for the treatment of di 
in ia. Multiple anderobic cote systems are 
widely used for treatment of distillery wastewater 
in India; these provide excellent BOD removal. 
The anaerobic lagoon systems as used in India 
suffer from the handicaps of lack of facilities for 
biogas collection and odor control; this situation 
can be set right be providing well engineered bulk 
fermenter systems of earthen construction designed 
with a membrane cover for biogas collection and 
odor control on the lines of ADI of Canada’s 
design approach. Further studies are required to 
develop proper aerobic treatment techniques for 
the treatment of anaerobic lagoon effluent when 
direct discharge to a municipal sewer system or a 
water course is required. (See also W88-02132) 
tz-PTT) 
W88-02138 


ANAEROBIC PRETREATMENT OF BREWERY 
WASTEWATER ON THE INDUSTRIAL SCALE, 
Biothane Corp., Camden, NJ. 

R. I. Sax. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 59-68, 7 fig, 2 tab. 


Descriptors: *Anaerobic digestion, *Breweries, 
*Wastewater treatment, *Wisconsin, *Pretreat- 





ment of wastewater, Industrial wastes, G. Heile- 
man Brewery, Biothane, Sludge, Chemical oxygen 
crn Sludge digestion, Methane, Chemical 


ted which show that the effluent 
See ie Tol arioaes Gees of Gath 
Heileman Brewing Company is readily treatable by 
ee: of anaerobic digestion. A  Biothane 
astewater treatment system loying Upflow 
hana tetas Blanket (UASB teckpniony tas 
been in nearly continuous operation at that brew- 
orf dace Wein 1981. Soluble COD poe effi- 
ciencies of about 90% are routinely achieved at 
volumetric loading capacities of 3 to. 10 ke COD/ 
cu m of digester volume day and a hydraulic 
retention time within the digester vessel of about 6 
ee ee ea urity of the generated biogas 
phe Ceembonr my. emo Py ge 


gester occurs, and sludge losses due to washout are 

trivial. Some of the biomass grown in the Heile- 

man digester has been used with great success in 

another Biothane full-scale system at a 

east. facility. Problems which have oc- 

ere (1) filamentous 

and (2) need for improvement in 

gquipment such es odor costrol snd 

upstream solids removal. ‘Tis ‘growth of Shane 

tous bacteria was resolved by 

tion to insure consumption of dissolved oxygen 

within the wastewater. Modifications were suc- 

cessfully implemented to resolve the equipment 
problems. It can be concluded from the 


88-02132) (Lantz-PTT) 
W88-02139 


EFFECTIVE TREATMENT OF WASTEWATER 
FROM RENDERING PLANTS, 

Technische Univ., Brunswick (Germany, F.R.). 

G. Frose, and R. Kayser 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 69-77, 10 fig, 1 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Industrial 

wastes, *Animal wastes, Rendering, Activated 

sludge, Biological oxyg oxygen demand, Chemical 

bo demand, Nitrogen, Aeration, Phosphorus, 
jor. 


The performance of a new, single-stage, low- 
loaded activated sludge plant was investigated 
during a one year period. average flow was 
417 cu m/d which results in a retention period of 
about 16 days. The average influent BOD of 2.440 
mg/L was removed by more than 99%, thus leav- 
ing an effluent BOD of 10 mg/L. COD was re- 
moved by 96% (influent 4125 effluent 155 
sot? The ag oon a influent ws 786 mg/L; 

the N/M-ratio varied between 7 and 17 (average 
about 10) g TKN/kg MLSS/d. At these low rates, 
nitrification was no problem. The rather good 
BOD/N-ratio of 3:1 and the carousel tank with its 
high internal recirculation made almost complete 
denitrification possible if aeration was controlled 
approximately. An automatic control based on the 
nitrite plus nitrate concentration of the mixed 
liquor was most efficient. The total con- 
centration of the effluent then can be kept below 
10 mg/L which is more than 98% nitrogen remov- 
al. The average total p ee concentration 
was only 8.4 mg/L (BOD/P - 290). Almost no 
gy was measured in the effluent; there- 
ore, the phosphorus ws accumulated and absorbed 
by the mixed liquor, thus rere: its sludge 
volume index from 300 ml/g after running-in to 50 
ml/g after one year of operation. The withdrawal 
of eee cr by the excess sludge was small 
because of the high sludge age of © to 150 days 
(0.27 to 0.35 kg solids produced per kg BOD 
applied). On the average 2300 kWh/d of electricity 
were consumed, ich is 6.1 kWh/cu m 
wastewater. At maximum loads, up to 3 of the 4 
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aerators were in operation. It was calculated that 
0.87 kWh were used per kg of ox pee No 
leasant tted rom the 


ean: the aeration on" tak 

up to 3300 kg BOD/d with 

efficiency F/M = 0.1 kg BOD/kg 

MLSS/d as designed). It will then be necessary to 
install the fifth aerator and to dose some phospho- 
rus. In order to always achieve conditions for 
of the tank 


capacity (1500 

fering 

ly today is already too 
itz 


as CaCO3) theoretical- 
“(See also W88-02132) 
(Lani 
W88-02140 
og OF SALINITY ON A RENDERING- 


PACKING HIDE CURING 
WASTEWATER ACTIVATED SLUDGE PROC- 


ESS, 
% er vtesomeny , Souderton, PA. 

itmayer, D. Froula, and G. Shell. 
ti: of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 79-86, 4 fig, 4 tab, 7 ref. 


Desecri: g *Salinity, *Animal wastes, 
*Wastewater treatment, *Activated sludge, Indus- 
trial wastes, Moyer Packing Company, Chlorina- 
tion, Dechlorination, Biomass. 


er pats C Company (MOPAC) is a major 
cool eatabaee renderer located near Souder- 
cae Setoeeaae: Treatment of the wastewater 


was iti 
to sodium ion concentrations in excess of 1500 mg/ 
limited the amount of salt 


cated that an activated sludge biomass would fail 
to settle at sodium ion concen 


compared favorably with a reference low salinity 
activated sludge unit. (See also W88-02132) 
(Lantz-PTT) 
W88-02141 


PILOT PLANT STUDY OF AN ANAEROBIC 
FILTER FOR TREATING WASTES FROM A 
COMPLEX SLAUGHTERHOUSE, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 
Bn. Andersen, and L. A. Schmid. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 87-97, 8 fig, 3 tab, 1 ref. 


Descriptors: *Pilot plants, *Anaerobic treatment, 
*Wastewater treatment, *Animal wastes, Slaugh- 
terhouses, Wastewater lagoons, Odors, Filtration, 
Suspended solids, Methane, Industrial wastes. 


Decentralization of the meat packing industry and 
the resultant location of many facilities in rural 
areas near the source of supply has necessitated 
that many plants provide their own waste treat- 
ment facilities. Following pretreatment to recover 
saleable by-products, a common treatment system 
consists of anaerobic-aerobic biological - systems 

in a series. Traditionally anaerobic la- 
goons have been popular and continue to consti- 
tute an chenauaiedh. simple method of reducing the 
waste strength prior to aerobic treatment process- 
es. However, odor problems have been encoun- 


tered at some facilities and increased energy costs 
pe Aare ere mae a rape A ae ae 


filter for certain i 
(See also wee 02132) (Lantz-PTT) 
W88-02142 


WASTES FROM PROCESSING OF PHOS- 
PHATE INDUSTRY, 
Yarmouk Univ., Irbid (Jordan). Dept. of Civil En- 


gineering. 
A.B. M. Shahalom, 4. B. Mansour, sad 34: Ober. 


1985. p 99-110, 3 fig, 11 tab, 18 ref. 


Descriptors: ‘*Industrial wastes, * 

*Water pollution sources, *Wastewater treatment, 
*Rusaifa, *Jordan, Mining wastes, Rocks, Carbon- 
ate rocks, Siliceous rocks, Chemical analysis. 


seecally tan te induces rete rian 
fly variable depend. 
highly 
nado Ge babies 
indicated wide 


variations in the contents of various 


presently operating : 
them Rusaifa, El-Hasa, Es-Salt, Nabi Musa (West 
Bank) and Qatran are well known. The mineralogi- 
cal and chemical analyses of low grade hard phos- 
we eS Se 


and silicate-carbonate type. 

exist in four distinct layers. Layers I and II appear 

to be economical for mining operation at the 

present time. The thickness of the first and second 

beds are about 3 and 3.5 m, respectively. Before 

the installation of the processing plant, several 
ere performed to quantify and 


natural pond rocks and pollution associated 


with the p operation at Rusaifa 
in ral ‘Ge von so W88-02 1) (Lant-k (Lantz-PTT) 
W88-02143 
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EVALUATION OF AN ACIDIC WASTE SITE 
CLEANUP EFFORT 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

J. F Novak, W. R. Knocke, M. S. Morris, G. L. 
norma and T. Jett. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA 
1985. p:111-120, 16 fig, 1 tab. 


Descriptors: *Wastewater treatment, *Cleanup op- 
erations, *Acids, *Water pollution effects, *Piney 
River, *Virgi Performance evaluation, Envi- 
ronmental effects, Fishkill; Acidic water, Ferrous 
sulfate, Copperas, Waste disposal, Disposal sites. 


Waste ferrous sulfate (copperas) generated as a by- 
product of titanium oxide production has caused 
major water quality problems in several U.S. loca- 
tions. This material, when contacted with water, 
roduces an acidic stream that can have devastat- 
ing environmental effects. In Piney River, Virgin- 
ia, a presently non-operational titanium processing 
plant has created — quality problems as a result 
of acidity entering the Piney River. Recent specific 
incidences involving large-scale fish kills were re- 
ported in 1977 and 1979. In 1980, a reclamation 
effort was undertaken to eliminate fish kills in the 
Piney River. The major ooo storage pile was 
moved to a burial pit on site, and the storage 
pile _ was restored by —_ lime-amended 
sewage sludge and seeding. Sev: waste storage 
lagoons were also drained, and the acidic depoaes 
contained in these were also buried in the pit. In 
1981, another major fishkill occurred in the Piney 
River. In response to this fishkill, the Virginia 
Attorney General’s Office filed suit against past 
and present owners of the site. The site also 
became eligible for reclamation under the EPA’s 
Superfund program. In the summer of 1983, a team 
of investigators from Virginia Polytechnic Institute 
and State University began an assessment of the 
site. This paper outlines the results of this study 
and discusses the implications of the findings. (See 
also W88-02132) (Lantz-PTT) 
W88-02144 


PROCESS AND ENVIRONMENTAL CONSID- 
ERATIONS INVOLVED IN THE SELECTION 
OF HYDRAULIC AND LUBRICATION FLUIDS 
FOR A MODERN HOT STRIP MILL, 

Stelco, Inc., Hamilton (Ontario). Water Technolo- 


By Group. 
. A. Perl, T. A. Hewitt, D, L. Vice, and H. K. 


iyamoto. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 


ana, May 14-15, 1985. Butterworths, Boston, MA. . 


1985. p 121-132, 10 fig, 4 tab, 1 ref. 


Descriptors: *Wastewater treatment, *Lubricants, 
*Oil, *Industrial wastes, *Lake Erie Works, Proc- 
ess control, Recirculated water, Model studies, 
Mathematical models, Water quality. 


Lake Erie Works is situated on 1660 hectares at 
Nanticoke, Ontario, on the north shore of Lake 
Erie approximately 70 km south-west of Hamilton. 
It is an integrated steelmaking facility with Dock 
and Raw material handling systems, a Coke Oven 
Battery, a Blast Furnace, two Basic Oxygen Fur- 
naces, a Slab Caster (BOSC) and a 2050 mm Hot 
Strip Mill. The rated plant capacity if 1.4 million 
tons/yr. Industrial water is supplied by the Ontario 
Ministry of the ENvironment (MOE) from Lake 
Erie. Water leaving the works is treated at the 
Blowdown Treatment Plant (BDTP) and dis- 
charged to a holding pond (Pond 4) which over- 
flows to Lake Erie. The Lake Erie Works water 
systems were designed to minimize treatment costs 
and environmental impacts. For these reasons the 
following principles were adopted in the design 
1) rec late process water; (2) provide 
local treatment when required; (3) use existing 
centralized blowdown treatment plant; and (4) use 
up-to-date technology. As part of the Hot Stri 
Mill design exercise, it was necessary to establish 
whether the treatment facilities could deal with 
losses of lubricating oils and hydraulic fluids. Mod- 
eling the loss of hydraulic and lubrication fluid 
spills to the mill process water system proved 





helpful in identifying the potential ‘worst case’ 
scenarios which focus on the need for design 
chesbet and the development of emergency oper- 
strategies to deal with them. Normal losses of 
wu ing fluids to the mill process water system 
can significantly affect water quality. However, 
the continuous losses due to normally expected 
leakage do not present a process or environmental 
problem. Accidental spills of oils and high water 
based fluids do not present a process or an environ- 
mental problem. Accidental losses of | ae in 
combination with continuous glycol 
result in problems that will require direct tor 
invervention, i.e., isolate the problem quic! a 
if necessary shutdown operations. (See also -W: 
02132) (Lantz-PTT) 
W88-02145 


ANALYSIS AND TREATMENT OF REACTIVE 

WASTE: A CASE STUDY IN THE DUCTILE 

IRON FOUNDRY INDUSTRY, 

i Management Technology, Inc., Madi- 

son, WI. 

T. R. Stolzenburg, L. D. Tickanen, B. E. Dudzik, 

J. E. Vondracek, and T. F. de uet. 

IN: of the 40th Industrial Waste Con- 

ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 

1985. p 133-140, 5 fig, 5 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Iron, *In- 
d wastes, *Iron foundry industry, *Chemical 
analysis, Desulfurization, Slag, Gas chromatogra- 
phy, Mass spectrometry, ity. 


Laboratory testing of calcium carbide desulfuriza- 
tion slag has revealed the need to develop a stand- 
ard reproducible test for measuring gas generation 
potential and determining when the slag has been 
adequately treated. Solid to liquid ratio can ly 
affect measured gas volumes due to the solubility 
of acetylene gas in water. One experi 


apparatus described allows or to be | 
water without loss of gas to the atmosphere. 
tight joint with the flask. For 


In either case the heterogeneous nature of the slag 
dictates the use of relatively large sample sizes (> 
25 g) to ensure reproducible results from sample to 
sample. Other gases of concern that are generated 
during treatment have been identified by GC-MS. 
(For the first time, divinyl sulfide has been report- 
ed as a treatment byproduct). These gases are 
Tepe at trace concentrations, but potential ef- 

ects on health and safety need to be assessed. The 
treatment water dissolves some of the sulfide 
present in the slag. Because of the alkaline nature 
of this water, sulfide remains in solution. However, 
if the treatment water is neutralized in a settling 
pond or wastewater treatment plant before ade- 
quate dilution has occurred, hydrogen sulfide may 
i = (See also W88-02132) (Lantz-PTT) 


IMPROVED ALKALIMETRIC MONITORING 
FOR ANAEROBIC DIGESTION OF POULTRY 


Wisconsin Univ.-Madison. Dept. of Civil and En- 
vironmental Engineering. 

L. E. Ripley, W. C. Boyle, and J. C. Converse. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 141-149, 13 fig, 7 ref. 


Descriptors: *Monitoring, 


*Animal wastes, 
*Wastewater treatment, * 


oultry, *Water quality, 


Anaerobic digestion, Hydrogen ion concentration, 
Alkalinity, Chemical analysis. 


The U.S. currently has ximately 280 million 
egg-laying hens in production, satisfying a substan- 
tial portion of the nation’s protein demand. Each 
laying hen produces 0.25-0.33 pound of manure 
(feces, urine, broken elves, feathers and grit) 


Ca avon avetegnce See 


for an av 
np prior to spread- 
ing on surrounding eee oe 
energy which the birds do not utilize. In contrast 
to anaerobic of swine, dairy, or cattle 
nals digestion of poultry manure has 
received limited attention. An organically over- 
loaded anaerobic digester exhibits a number of 
symptoms which traditionally have been used to 
indicate a process upset. An i the carbon 
dioxide fraction of the digester offgas and/or a 
pe ndash, mad wach g at og! yd 
of bicarbonate buffering and volatile acids buildup 
Unfortunately, neither the offgas CO2 fraction nor 
the digester pH changes quickly with the onset of 
digester stress. The two parameters most frequent- 

ly used to monitor digester stability are alkalini 

and volatile acids concentration; however, bot 
have drawbacks beginning with their 
ysis. Titration of the centrifuged 
Fey rte ede pect teak ale Fosgate a 

) makes it possible to distinguish the relatr 

buffering contributions of bicarbonate and volatile 


te alkalinity (IA) provides a semi- 
quantitative estimate of total volatile acids concen- 
tration. The dimensionless [A/PA gong alkalini- 
ty) ratio is a simple, inexpensi + owed 
digestion monitoring tool Which climbs rapidly 
with a process upset, and then declines with recov- 
ery. The IA/PA ratio is analogous to the VA/Alk 
ratio, with the advantages of not requiring meas- 
urement of VA concentrations and also not requir- 
ing precise analytical technique. The IA/PA ratio 
is also useful for comparison of Sr pllirwnd operat- 
ing —- with successful po manure 
configurations having IA/PA ie below 0.3. 
While thy nemerical valacs Of this study may’ not 
bs trae Ae licable to digestion of other types of 
louble-endpoint titration and the [A/ 
PA cio thowld aorta ive similar results. (See 
also W88-02132) (Lantz- 
W88-02147 


of the manure 


EFFICIENCY OF ELECTROCHEMICAL OXI- 

DATION OF SULFITE AND OXYGENATION 

OF WATER, 

Illinois Univ. at Urbana-Champaign. Dept. of 

Food Science. 

M. P. Steinberg, T. J. Brumm, and D. L. Day. 

Oe tee cee coe 
ference, Purdue University, West Lafayette, Indi- 

aie 14-15, 1985. Butterworths, Boston, MA. 

1985, p ist. -157, 7 fig, 12 ref. USDA Project No. 1- 

and Grant No. 59-2171-0-2-088-0. 


Descriptors: *Electrochemistry, *Oxidation proc- 
ess, *Wastewater treatment, *Sulfites, Animal 
wastes, i reactions, Dissolved oxygen, 
Electrolysis, Aeration. 


Aerobic treatment of livestock wastes can result in 
Lo oe control for both odors and pai 

erobic microbial conversion can give a de- 
ceeaal'ts tlpchamniogl enogen Gound toll 45% 
reduction in total solids. Also, production of 
single-cell protein, i.e., microbial solids, has been 
shown to be valuable as an amino-acid supplement 
to livestock rations. The major disadvantage of 
aerobic treatment is the high energy and mainte- 
nance costs of mechanical aerators. An alternative 
to mechanical aeration is electrolysis of water to 
produce oxygen and hydrogen. The commercial 
process is well known; however, this uses a con- 
centrated KOH solution and the electrodes are 
separated by a diaphragm. In case of livestock 
wastes the in situ electrolysis of liquid manure by 
low-voltage DC electricity without a diaphragm is 
studied. Oxygen is used by the microbial popula- 
tion for aerobic respiration, while the hydrogen, 
being relatively insoluble in water, is released and 
collected as a valuable by-product. Effluent can be 





used as livestock feed. rted here is the 
oxygenation efficiencies o} pe tag rh hen 
using a sulfite solution to deoxygenate water so 
pend A. yee he Be xygenated using the electro- 
chemical cell. The study concluded that in situ 
electrolysis of water is capable of micro- 
bial oxy; demand as shown by sulfite tests. 
Dissolve d oxygen levels above that possible with 
le to spar; with pure 


ity so mechanical aeration is t. 
Sea heat, anetiieating ungayess to hye 
gen, however, ly improves — 
son of electrolysis to porch. na aeration on 
electrical consumption basis. (See also W88-02132) 


Wascziss 


BIOLOGICAL TREATMENT OF PHENOLIC 
eg” — mage WASTEWATER, 


Gillette, d 

IN: Proceedin ings of the 40th Industrial Waste Con- 
H oO aste 

ference, Purdue University, West — ry 

ana, May 14-15, 1985. Butterworths, Boston, 

1985. p 159-163, 3 tab, 4 ref. 


Descriptors: 

*Paints, *Biological treatment, 

wastewater, Chromium, Zinc, Strontium, Organic 
tg 


com 
phy se operations for control of corrosion 
ite performed at practically all Air 
Foons tessa. jiiibe ee. primase pe — 
agg eg ae. gyre am i gegen 
dip tank Hayes x germ parts are either 
sprayed with the paint stripper, or dipped into 
large tanks containing stripper. The are then 
rinsed with large quantities of water. of these 
ht get 


ppers. Strippers 

active ceallent are the 

most effective on these epoxy-polyurethane coat- 
ings. An additive of considerable environmental 
concern in the stripper solution is hexavalent chro- 


mium. The resultant wastewater, — 
and" chromium due to the chemical tipper, : 


is a problem due to a number of factors: the 
eet oe See yaw Bens, Se nae 
facilities, the variation in the concentrations of the 
components, and the toxic or inhibi- 
tory action of the phenolic compounds. The bio- 
logical treatment ous developed in these 
projects can handle 1 concentrations of up to 
approximately 1500 mg/L and maintain batch re- 
Po ged rates, 3 g/h/cu ft. Hexavalent chromium at 
20 mg/L does not affect the removal rates of this 
biological system as it does for commercially avail- 
able ig wy phenol treatment systems. This 
system has demonstrated its stability under shock 
loading conditions of 3500 mg/L phenol and under 
starvation of several weeks duration. The system 
works equally well treating wastewaters generated 
from the spraying and pa at, amg ap 
mild and cold caenaen. continuous flow oper- 
ations suggest that with no supplied aeration the 
reactors remove about 1000 m phenol in one 
pass through the biomass. (See also. W88-02132) 
(Lantz-PTT) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


W88-02149 


FULL-SCALE DEMONSTRATION OF TEX- 

TILE DYE WASTEWATER REU: 

peer = | and Parcel and Associates, Inc., St. 
is, MO. 


Louis, 3 

eee rene <- nentete, £2. 
Tawa, and W. C. Tincher. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West neg oe —_ 
ana, May 14-15, 1985. Butterworths, Boston, 

1985. p 165-171, 4 fig, 2 tab, 4 ref. 


: *Wastewater renovation, *Water 
reuse, *Textile mill, *Dye industry wastes, Indus- 
trial wastewater, Dye concentrations, Cost analy- 
sis, Environmental protection. 


The finishing of textile products in the United 
States is estimated to result in the discharge of over 
3.8 times 10 to the 11th power liters of wastewater 
annually, Discharges from textile dyeing oper- 
ations constitute a large fraction of this total. In 
1980, approximately 3.5 times 10 to the 9th power 
of textile fibers were dyed consuming 7.8 times 
10 to the 7th power kg of dyestuffs and 5.8 times 
10 to the 8th power kg of auxiliary chemicals. 
tae baa hemicals 
spent dyebath. Althou; 
taken up by the product being dyed, 
temain in the dye liquor and are also harged. 
Teg dpang guimoene’ ie’ eastice = Leb 
volume discharge containing large amounts of in- 
organic and organic auxiliary chemicals and is 
typically highly colo colored from the residual dyes- 
oon oes ee ee Environmental 
y’s Air and Energy Engineering 
spor ag tory examined technologies by 
which textile processing wastewaters could be re- 
eee ee oe reducing the amounts 
harged. One of these technologies, dyebath 
Scccdicdties aed soeeit was otetied on eum 
and was found to be an environmentally beneficial 
and cost-effective technology. This paper ts 
wns of Gadendie ct tetas full- 
scale demonstration of dyebath reuse showed that 
up to 10 dyeings could be performed with recycled 
dye liquor without affecting uct quality. All 
additional processing above carpet dyed’ conven. 
processing above carpet dyed conven- 
tionally. ee ee ee 
felt of vings. The savings were pi ya 
it of henian an auxiliary dyeing chemical usage. 
Smaller savings resulted from water and energy 
use reductions. Because this reuse technology has a 
relatively low capital cost, the savings result in a 
short payback typically less than 2 years. 
number of mills that vould 
potentially use this technology, computer software 
and a dyebath reuse manual were devel- 
oped. it environmental agg 2 of dye- 
bath reuse were documented. (See also W88- 
02132) (Lantz-PTT) 
'W88-02150 


EFFECT OF COD LOADING AS op py ON 
CRITICAL DESI Poroqmnen PARAMETERS IN LAND 


TREA 

Age yr deer sry Latayet, IN. of & mg 
P. N. Cood' E bodenen OTD Ww 

IN: Aten had 


Fy the 40th Ladustrial Waste Con- 


ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 173-182, 3 fig, 6 tab, 22 ref. 


Descriptors: Ae aed oxygen a *Land 
disposal, : 


The ability of a land treatment system to de; 
organic C in wastewater depends on the er of 
oxygen into the soil zone of active microbial 
growth. Therefore, maintenance of aerobic condi- 
tions necessitates that the oxygen demand in a 
treatment system not exceed the maximum rate of 
O2 exchange by the soil. Evaluation of an O2 
diffusion model to calculate maximum O2 ex- 
change estimates of 7.3 to 11.0 Mmol O2/ha/yr 
depending on soil texture. However, these esti- 


mates do not account for a reduction in air-filled 
soil pores caused by a heavy hydraulic input and 
the accumulation of microbial by-products as is 
often encountered in land treatment systems. As a 
result, O2 transfer into soils used for land treatment 
is likely to be somewhat lower than predicted by 
the diffusion model, and it will likely be a function 
of both application frequency and amount of waste 
added. In many cases, researchers have attributed 
an observed reduction in plant growth to the de- 
pletion of oxygen in the root zone after adding 
oxygen demanding organics to soils. However, 
studies to quantify the effects of heavy COD load- 
ing on covercrop yields or soil physical properties 
are not readily available in the literature. The 
objective of this laboratory study was to quantify 
the effects of labile organic carbon (i.e., glucose) 
on physical properties and crop productivity of a 
simulated land treatment system. A glucose-rich 
was used to simulate 
wastewater produced in the corn processing indus- 
try and was applied to both cropped and non- 
cropped soil columns. (See also W88-02132) 
(Lantz- 
W88-02151 


thati 





GROUNDWATER IMPACTS FROM 
WASTEWATER LAND DISPOSAL SYSTEMS 
IN WISCONSIN, 

Wisconsin Dept. of Natural Resources, Madison. 
For primary bibliographic entry see Field 5C. 
W88-02152 


WASTEWATER TREATMENT BY SPRAY IR- 
RIGATION, QUALITY OF EFFLUENT AND 
IMPACTS ON SOILS AND GROUNDWATER, 
Donohue and Associates, Inc., Sheboygan, WI. 
L. C. Trick, M. L. Crosser, and R. A. Geiser. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 191-201, 6 fig, 4 tab, 11 ref. 


Descriptors: *Wastewater treatment, *Water qual- 
ity, *Water pollution effects, *Groundwater qual- 
ity, *Spray irrigation, *Wisconsin, Water reuse, 
Wastewater irrigation, Wastewater renovation, 
Food processing industry, Soil contamination, Bio- 
logical oxygen demand, Pollution load, Hydrogen 
ion concentration, Sodium, Chemical analysis. 


Krier Foods, Inc., is a food processor located at 
Belgium, Wisconsin, i in northern Ozaukee County. 
They own and te an anaerobic/aerobic 
lagoon system to treat 0.5 MGD of process 
wastewater generated at that facility and are per- 
mitted to discharge to the Belgium Drainage 
Ditch. Prior to July 1, 1984, the discharge limita- 


ing i 
68,, Ibs/yr total suspended solids (TSS) 
and 36,220 Ibs/yr BOD. BOD was further limited 
to a maximum 100 mg/L. The present effluent 
limits are 20 mg/L for both BOD and TSS and are 
water quality based. Krier also is permitted to 
discharge pretreated wastewater by spray irriga- 
tion on 40 acres of land. The itted irrigation 
rate is 210,000 gallons/day. existing lagoon 
system produces effluent ranging — 20-100 mg/ 
L BOD and from 20-200 mg/L suspended solids. 
Five alternatives were identified to allow Krier 
Foods to comply with the new permit limitations: 
(1) Lagoon modifications followed by advanced 
solids removal; (2) Mechanical plant followed by 
advanced solids removal; (3) Artificial marsh; (4) 
Absorption cells; and (5) Expanded spray irriga- 
tion. study found that: (1) Spray irrigation 
with underdrain collection is a viable means of 
upgrading Krier’s existing wastewater treatment 
system to meet advanced limits. An average hy- 
draulic loading rate of 7,610 gallons/acre/day is 
achievable; (2) A tile spacing of 30 ft is the most 
Fe gnc for the types of soils found on the 
a eee The placement of tiles must be 
fairly low to avoid intercepting the groundwat- 
er table and causing excessive dilution of treated 
effluent; (3) oe rates must be decreased fol- 
lowing the onset of cold weather to compensate 
for lower BOD removal kinetics in the soil and 
provide satisfactory tile effluent quality; (4) 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5D—Waste Treatment Processes 


Sodium in the irrigated water could cause a build- 
up of exchangeable sodium in the soil; and (5) 
Groundwater chemistry impacts are minimal; how- 
ever, these impacts must be critically examined 
with respect to pending groundwater regulations 
in Wisconsin. (See also W88-02132) (Lantz-PTT) 
W88-02153 


SOME EXPERIENCE IN SOFTENING THE 
OILFIELD WATERS BY ION EXCHANGE FOR 
STEAMFLOOD OPERATION, 

Koomey, Inc., Brookshire, TX. Engineering Dept. 
J.C. T. Chen. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 225-237, 11 fig, 7 tab, 3-ref, append. 


Descriptors: *Water softening, *Wastewater treat- 
ment, *Wastewater renovation, *Ion exchange, 
*Water reuse, *Steamflood operation, Salinity, 
Hardness, Oil fields, Lime, lite, Dissolved 
solids. 


Selection of viable ion exchange processes for use 
in softening water for oilfield steam generation is 
overned mainly by the total dissolved solids 
S) of the water. These viable processes in- 
clude: (1) single-stage zeolite; (2) two-stage zeolite; 
(3) single-stage zeolite followed by carboxylic pol- 
isher; and (4) lime soda softening followed by 
carboxylic Pema Single-stage zeolite softening 
with downflow regeneration has been reported to 
be successful when the TDS of water is below 
1,000 mg/L; two-stage zeolite has been operated 
satisfactorily where S of the water is below 
3,000. For TDS higher than 3,000 mg/L, single- 
stage zeolite followed by carboxylic polisher and 
hot lime softening followed by carboxylic polisher 
has also been successfully employed. The estimat- 
ed hardness leakage from zeolite softening was 
based on the TDS of the water nd salt dosage used 
for regeneration. Little information is available re- 
— hardness leakage attributable to the impu- 
rity of salt used for regeneration. Salt impurity 
becomes more critical when countercurrent regen- 
eration of two-stage zeolite softening is utilized. 
Any hard ions ined in the bottom of the 
resin bed will leak out during the initial normal 
run. The objectives of this ‘paper are to: (1) deter- 
mine the impacts of impurity salt on the softening 
capacity and hardness leakage from a two-stage 
zeolite; (2) determine guidelines and/or limitations 
for selecting the softening processes when treating 
oilfield produced water for steamflood operation; 
and (3) a certain parameters used for design- 
ing the rs. Figures presented indicate that a 
Sihiiadteectend his call aceaes 
economically softened. It is g wim 
that zeolite softening is the most economic 
ing process. For steam flood application, where a 
hardness leakage level of 1 mg/L is required, a 
per Ay zeolite can be adopted foe te raw water 
with TDS less than 1,000 mg/L. Where TDS of 
the raw water is less than 3,000 mg/L, a two-stage 
zeolite softening may be effective. Raw water with 
TDS higher than 3,000 mg/L may also be ren- 
dered for steamflood operation provided a high 
quality of salt can be secured. With a very high 
quality of salt, raw water with TDS higher than 
5,000 may be softened for steamflood application. 
(See also W88-02132) (Lantz-PTT) 
W88-02156 





THERMAL SLUDGE DRYING - A LOOK AT 
DRUM DRYER SYSTEMS, 

Lockwood Greene Engineers, Inc., Atlanta, GA. 
D. L. Russell, and D. A. Smith. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA 
1985. p 239-251, 5 fig, 12 tab. 


Descriptors: *Sludge drying, *Drum dryer sys- 
tems, *Wastewater treatment, *New York, Am- 
herst, Cost-benefit analysis, Landfills, Waste dis- 
posal, Dewatering, Solids. 


Studied is a thermal sludge dewatering using an 
atmospheric double drum dryer, performed in 
early 1984 at Amherst, New York's 19 Million 


Gallon Per Day advanced design wastewater treat- 
ment plant. Amherst produces about 3700 tons 
(dry weight) of sludge per year. Sludge is dewa- 
tered 5 days/wk at a 15 dry ton day rate (60-70 
wet tons at 21% solids). Sludge is dewatered a 
a polymer fed for preconditioning, solid bow! 
Sharples centrifuges and a belt press. The dewa- 
tered sludge is sent to a sanitary landfill for ulti- 
mate disposal; current disposal costs are $15.00/ 
wet ton, down from a $37.00/wet ton cost in 1982. 
Current sludge dewatering and dis costs are 
around $150-$175/dry ton of solids; landfilling 
costs represent about $75.00/ton, and polymer con- 
ditioning costs represent about $22.00/dry ton. 
Sludge disposal costs are artificially low because 
competition from a new sanitary landfill in the area 
has depressed tipping fees, but in the long run 
sludge disposal costs are expected to'return to 
around $24.00/wet ton. Following a laboratory 
scale test of the sludge dewatering capabilities of 
the drum dryer, an in plant, two month lease of a 
small commercial scale drum dryer was arranged 
to allow the town to evaluate the equipment per- 
formance, and develop their own cost data. peers. 
is fed into a pendulum feeder to distribute it evenly 
in the area above the rollers. The drums are rotat- 
ed in opposite directions by a motor drive. Drum 
temperature is controlled by regulating steam pres- 
sure; adjustments are control on the rollers 
where it is scraped off by a doctor blade. By 
adjusting the drum = spacing, and the temper- 
ature of the drum (steam pressure), the operator 
can control the amount of water removed from the 
sludge and can obtain any desired degree of dry- 
ness. Once the operating parameters are set, system 
———_ is Constant, and the equipment is non- 

r intensive. The money spent on energy is 
more than offset by the money saved by not using 
polymers, the beltpresses, and by hauling less 
solids to the landfill. (See also W88-02132) tz- 


PTT) 
W88-02157 


DESIGN OF AN ENCLOSED COMPOSTING 
REACTOR, 

Lockwood Greene Engineers, Inc., Atlanta, GA. 
D. L. Russell. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 253-265, 14 fig, 3 tab, 3 ref. 


Descriptors: *Waste treatment, *Composting, 
*Sludge treatment, *New. York, *Design stand- 
ards, Economic aspects, Municipal wastes, Sludge. 


Much has been written about composting on a 
large,scale using compost piles larger than 30 cu m 
0c cu yd). Little has been done on development of 
piles of less than 7.65 cu m (10 cu yd). The smaller 
piles are better suited for use by small municipali- 
ties. This work was developed for a client who 
wanted a cheap source of — soil to support 
his greenhouse and plant research activities. The 
original business concept was to provide a service 
for small municipalities enabling them to simulta- 
neously use their treatment plant surplus manpow- 
er and reduce their sludge land disposal costs. The 
sludge composting project was abandoned in early 
1983 after a year and a half of feasibility and full- 
scale tests to determine that the system could work 
in New York éven through a severe winter. The 
project had several objectives, and the compost 
system had to meet the following criteria: low 
cost; simple to operate, very low maintenance; 
portable; low technology; environmentally non- 
objectionable; meet EPA compost sterility require- 
ments; reusable equipment; and dry, odor free, end 
products. In this research work it was found that 
sealing the pile into an insulated reactor makes 
small scale composting practical by reducing mate- 
rial handling and nuisance vector problems. The 
use of farm equipment for loading the pile and the 
fabrication of the pile housing make the compost- 
ing system non-capital and non-labor intensive and 
also suitable for a small municipality. Finally, the 
different operating system using two tiered positive 
ventilation satisfies current State and Federal crite- 
ria for pathogen kill and reduces the overall system 
composting time. (See also W88-02132) (Lantz- 


PTT) 
W88-02158 


HYBRID BIOLIQUEFACTION AND BIOGASI- 
FICATION FOR PAPAYA PROCESSING 
WASTES IN THE TROPICS, 

Hawaii Univ. at Manoa, Honolulu. Dept. of Agri- 
cultural Engineering. 

P. Y. Yang, and C. Y. Chou. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 267-277, 8 fig, 6 tab, 17 ref. 

Descriptors: *Wastewater treatment, *Biogasifica- 
tion, * ya, *Food rt gag, ss industry, Gasifi- 
cation, Industrial wastes, oxygen 
demand, Anaerobic digestion, Fermentation, Meth- 
ane. 


Anaerobic fermentation of fruit processing wastes 
holds potential for producing alternative energy in 
addition to reducing the pollution problems. The 
biogas (50-70% of methane) produced from the 
anaerobic fermentation of fruit processing wastes 
could have been used in equipment designed for 
natural gas fuel with no or only minor purification 
In order to utilize this potential, the anaerobic 
Sermentetion of papaya processing wastes was pre- 
lied reported in Hawaii. It has 
been indicated that the biogasification of papaya 
processing wastes for pollution control and energy 
utilization is feasible. Also, the biogasification 
process with sludge recycling permits smaller reac- 
tor volume without any deterioration of methane 
juction rate and methane content. Combined 
iquefaction and gasification treatment of organic 
residues were investigated with various solid 
cultural and industrial organic residues including 
straw, grass, cabbage leaves, waste-onions; sugar- 
beet pulp, cannery wastes, tomato-plant wastes, 
municipal solid wastes, etc. This combined system 
offers a significant advantage by eliminating the 
post-handling and treatment of the digested efflu- 
ent and is free of the drawbacks of the dry anaero- 
bic fermentation (i.e., requirement of a long reac- 
tion time to the organic residues). The 
optimum organic loading rates for maximizing or- 
oye removal efficiency and methane production 
treatment of papaya processing wastes in the 
tropics are 1.27 and 4.75 gm TCOD/L/day, re- 
spectively. One day of soaking period with the 
anaerobically digested effluent is required for the 
preparation of raw papaya processing waste. Com- 
pared with an anaerobic fermentation process with 
sludge recycling and other similar hybrid system 
treating organic solid waste, the present system is 
comparable in performance based on COD remov- 
al and methane production and simpler in con- 
struction and operation. Furthermore, the elimina- 
tion of post-processing handling and treatment of 
the digested effluent can be achieved. (See also 
W88-02132) (Lantz-PTT) 
W88-02159 


IMPACTS. OF MULTI-JURISDICTIONAL 
AGREEMENTS AND EFFLUENT DISPOSAL 

BY CITRUS IRRIGATION ON THE DEVELOP- 

MENT OF AN INDUSTRIAL WASTE PRE- 

TREATMENT PROGRAM, 

Boyle Engineering Corp., Orlando, FL. 

For primary bibliographic entry see Field 6E. 

W88-02160 


DESIGN AND OPERATION OF WET CORN 
MILLING PRETREATMENT FACILITIES, 


Daniel International, Greenvale, SC. 

L. M. Lace, C. H. Huether, M. Tepoorten, and H. 
H. Trayner. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 387-295; 3 fig, 7 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Food proc- 
essing wastes, *Wastewater facilities, *Pretreat- 
ment of water, *Ontario, Canada Starch Company, 
. ded solids, Biological oxygen demand, Aer- 

lagoons, Aeration, Chemical oxygen demand. 


Five ps edge rior to process plant start-up of the 
tarch Co., Inc. (CASCO), Port Colborne, 
peor Wet Corn Milling plant, Canada Starch 





was notified by the Municipal Authorities that the 
municipal wastewater treatment plant was unable 


second lagoon (Reactor 2) overflowed and was 
pumped to the ‘city’ activated Ken reactor (Re- 
actor 3). The system operates well until choked 
with solids in the second lagoon at which time 
solids carryover becomes a problem unless. the 
basins are cleaned. COD removal efficiency in the 


are operating at capacity. 
PTT) 
FULL SCALE ANAEROBIC-AEROBIC aa 
A SEMI 


Zaragoza (Spain). ~ 

A. A. Velasco, B. Frostell, and M. Greene. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 297-304, 13 fig, 6 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Biological 
treatment, *Pulp wastes, *Anaerobic digestion, 
*Aerobic treatment, *Spain, Chemical treatment, 
Zaragoza, Pulp and paper industry, Chemical 
oxygen Sonend. Biological o: oxygen demand. 


AC Biotechnics - formerly AB Sorigona - has or 
deeply imyolvens in anaerobic treatment of pulp and 
paper mill effluents since 1980. Six pilot plant 
studies have been carried out and three full scale 
plants are presently in operation. One of these full 
—_ ge is ae at the Sa. o 
pulp paper in Zaragoza, Spain. It was 
started up in late April, 1984 and has received full 
flow from the mill since August, 1984. In this 
paper, the SAICA mill and the results achieved in 
the SAICA ANAMET plant are presented. An 
examination of the treatment its during the 
period evaluated shows that there has been a de- 
crease in COD reduction and a lowered methane 
yield with time. Four different factors may have 
contributed to this change: an increased flow, a 
decreased temperature, work on the lamella thick- 
ener, and a change in wastewater characteristics. 
The characteristics of the waste may have had an 
influence on the observed differences in COD re- 
duction during the period evaluated. Thus the 
COD/BODS5 Asti of the influent has varied, con- 
siderably. From being 2.0-2.7 during the first 
months, it es @ oe Sees of the 
evaluation period. A higher COD/BODS would 
indicate a more refractive waste and would result 
in a lowered COD reduction despite a very high 
BOD reduction just as is indicated in the presented 
results. The results achieved in the SAICA 
ANAMET plant so far have exceeded expectations 
set for it. During more than half a year of continu- 
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ous apes, enough data have been collected to 
state anaerobic-aerobic 


treatment of this 
on is a technically very attractive way to 
reduce pollution and, at same time, convert a 
substantial amount of influent or, 


b areolar ong nd. substitute. 


during the period investigated 
(See also W88-02132) (Lante-PTT) 
W88-02162 


REMOVAL OF COLOR FROM KRAFT PULP 
MILL EFFLUENT, 


ve Technological Univ., Cookeville. Dept. 
oO 
a L. Roberts, and " Schoolfield. 

IN: Proceedings of the 40th Industrial Waste Con- 
pad sng Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 305-316. 4 fig, 7 tab, 23 ref. 


soy *Color removal, *Wastewater treat- 
*Pulp wastes, Pulp and paper industry, 
Liga, hlan, Sludge, Sedanisial vielen 


Pulp and paper mill wastewater is intensely brown 
colored by lignin, which is a byproduct of the 
pulping process. The brown color of pulp mill 
waste is not affected by secondary bio! treat- 
ment used to remove most of the other pollutants 
from pulp and paper mill wastewater. it is 
discharged into the environment, lignin can, under 
the right conditions, cause severe damage. Despite 
years of research by the pulp and paper industry, 
is no color removal which is 
economical and effective. This paper contains the 
results of an experimental verification and optimi- 
satlont fs color auingrenl: method whidts hae bide 
> gonad saapr wtih jaar at ganar + It is 
based on the use of a class of cationic surfactants 
called quaternary Pgpeae ss re compounds (quate) 
to destabilize and 
from solution. Various, mixtures of alum/quat on 
moved almost 100% of the color from Kraft pulp 
mill waste..When the treatment reduced the true 
color below 20 units, the sludge volumes were 
extremely high. A narrow range of alum/quat dos- 
ages, centered around 200/1300 mg/L alum/quat, 
produced le residual true color concentra- 
tions (about 40 units) while also producing sludges 
which settled rapidly into relatively small volumes. 
anlgw ehith, tag oma gut bak pociee 
ges w or most part, 
poner ye values which were on the low end of the 
pice! range fox alum and biological sludges. The 
of 200/1100 m alum/quat was 
the Lanne te myles all fac- 
tors. ous of the alodges led to flotation as 
a separation mechanism. « ( also W88-02132) 


(Lantz- 
W88-02163 





BIOKINETIC MODELS TO OPTIMIZE AER- 
ATED STABILIZATION BASINS, 
Brown and Root Dev: it, Inc., Houston, TX. 
x M. Mehta, and R. L. poe ye crv 

IN: Proceedings of the Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 317-323, 6 tab, 6 ref. 


Descriptors: *Model studies, *Biokinetic models, 
*Anaerobic stabilization basins, Aeration, Pulp and 
paper industry, Mathematical models, Ecken- 
elder’s First Order Model, Lawrence and 
McCarty Model, Exponential Model, NCASI Dy- 
namic Model, Performance evaluation, Computers. 


Aerated Stabilization Basin (ASB) is a common 
and popular unit process for the treatment of paper 
mill wastewater in North America. A situation 
already faced by several mills, and one which can 
be anticipated to occur more frequently in the 
future, is the desire to upgrade effluent quality as a 
result of raw waste load increases resulting from 
incremental production increases, without major 
expenditures on the existing treatment facilities. 
Numerous mathematical models are available to 
evaluate the performance of ASBs and for use in 
predicting the performance of ASBs when operat- 
HA and/or loading conditions are changed. The 
dilemma is which model to use in making predic- 


tions of treated effluent quality and when investi- 
gating changes in operating conditions as all give 
slightly different results. This paper gives the re- 
sults of the investigation of four different models as 
applied to three different ASBs and presents a 
discussion of the advantages and disadvantages of 
each model. The four models that were analyzed 
are: Eckenfelder’s First Order Model, Lawrence 
and McCarty Model, The Exponential Model, and 
The NCASI Dynamic Model. Eckenfelder’s model 
performed well for all three ASBs. The Exponen- 
tial model and Lawrence and McCarty’s model 
performed well for two ASBs. The NCASI model 
performed well for the only ASB it was applied to 
despite the fact that only four calibrating runs 
were made. Eckenfelder, Exponential, and Law- 
rence and McCarty’s models are steady state 
models and calculations comparing them can be 
performed by hand or on a personal computer. 
The NCASI model is a dynamic model and re- 
quires a mainframe computer. The NCASI model 
can be used to model spills, nutrient limitations, 
etc., and would be the model of choice when daily 
results or spill modeling are required. The NCASI 
model is very expensive to run. (See also W88- 
02132) (Lantz-PTT) 

W88-02164 


BENTHAL INTERACTIONS IN A KRAFT 
MILL WASTEWATER LAGOON, 

Arizona Univ., Tucson. Dept. of Civil Engineering 
and Engineering Mechanics. 

M. R. Collins, Z. K. Chowdhury, and C. W. 
Bryant. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 325-333, 11 fig, 2 tab, 6 ref. 


Descriptors: *Benthic zone, *Wastewater treat- 
ment, *Kraft mills, *Wastewater lagoons, Aer- 
ation, Biological treatment, Seasonal variation, 
Biomass, Solids, Nitrogen, Phosphorus. 


The performance of an aerated stabilization basin 
(ASB) is affected by the influent properties, the 
kinetics within the liquid layer, and the physical 
and biological processes in the benthal zone. This 
paper describes the impact of the biological proc- 
esses within an operational Kraft mill lagoon. 
Processes within the benthal zone result in the 
solubilization of organic solids and the subsequent 
stabilization or feedback of the soluble products. 
The total oxygen demand of the benthal solids may 
be: (1) exerted as a direct demand in the aerobic 
zone; (2) transported to the overlying water 
column as a soluble feedback; (3) averted by meth- 
ane production in the anaerobic zone; or (4) stored 
within the benthal deposit. The relative importance 
of these mechanisms has been proposed to vary 
with organic loading and temperature. Conditions 
in the benthal deposit varied dynamically with 
each season. Changes in the effluent properties and 
the size of the éffective settling zone were more 
significant than temperature-induced changes in 
benthal kinetics. Poor effective settling of biomass 
solids within the lagoon was the primary mecha- 
nism causing a reduced benthal loading of volatile 
solids during the winter. Data from core samples 
also varied with the season. The pattern of change 
in benthal nutrient content was consistent with that 
developed from mass balances across the lagoon. 
However, the measured changes in volatile solids 
content did not conform to the pattern predicted 
by the mass balances. A consistent spatial variation 
in benthal nitrogen, phosphorus, and volatile solids 
was observed in all seasons. The content of volatile 
solids and nutrients increased with distance from 
the influent and with distance from the primary 
stream path. During the past four years of oper- 
ation, benthal storage has removed 20% of the 
lagoon volatile solids, 16% of the nitrogen, and 
28% of the phosphorus. However, the average 
values do not reflect significant changes over the 
past year. During that period, nutrient storage 
increased by 500% and volatile storage decreased 
by 46% in the top portion of the deposit. (See also 
W88-02132) (Lantz-PTT) 

W88-02165 
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PILOT-SCALE ANAEROBIC TREATMENT OF 
PEROXIDE BLEACHERY WASTE, PAPER 
MACHINE EFFLUENT AND WASTE ACTI- 
VATED SLUDGE, 

ADI Ltd., Fredericton (New Brunswick). 

A.A. Cocci, R. C. Landine, G. J. Brown, and A. 
M. Tennier. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 335-341, 7 fig, 3 tab, 1 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
treatment, *Peroxides, *Bleaching wastes, *Acti- 
vated sludge, Pulp and Be ne porn Filtration, 
Pilot plants, Methane, ical oxygen demand, 
Biological oxygen demand, Biodegradation. 


In mid-1984 ADI International Inc. was commis- 
sioned by a pulp and paper mill in the North 
Central United States to carry out a five-month 
ilot-scale anaerobic treatability study. This fol- 
wed a successful six-week bench-scale study in 
which the treatability of bleachery waste Oren — 
paper machine effluent (PME) was assessed. Thi 
anaerobic technology chosen for the pilot stmty 
was an ADI-BVF (bulk volume fermenter); this 
choice was made over the high-rate downflow 
filter. The objectives of the pilot study were to 
confirm earlier bench-scale results showing treat- 
ability of the bleachery waste and pulp efflu- 
ent and to establish full-scale design criteria so that 
full-scale capital and annual costs could be estimat- 
ed. The ADVI-BVF was found to be well suited 
for treatment of peroxide bleachery waste, pm 
machines effluent, and waste activated 
(WAS) provided the peroxide residual of the B 
influent is 8 mg/L or less. An effective method of 
peroxide neutralization is to mix WAS and blea- 
chery waste and hold for approximately 6 to 8 
hours before treatment. The produced is a 
-quality fuel gas (68% methane) and the spe- 
methane generation rate averaged 0.33 cu m 
CH4 (STP)/kg COD removed. Because of the 
high solids loading, a BVF HRT of seven days is 
proposed. The projected full-scale BVF perform- 
ance is approximately 80% BOD and COD remov- 
al and at least 90% suspended solids removal. An 
ample supply of nutrients for proper BVF oper- 
ation will be available from the digesting WAS. 
Little, if any, chemical is required for BVF pH 
control if WAS is digested. (See also W88-02132) 
(Lantz- 
W88-02166 


EVALUATION OF A WASTEWATER TREAT- 
MENT PROCESS BY A NEW TECHNIQUE, 
Idaho Univ., Moscow. Dept. of Chemical Engi- 


M. L. Jackson. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 343-349, 1 fig, 1 tab, 10 ref. 


Descriptors: *Wastewater treatment, *Perform- 
ance evaluation, *Process control, Mathematical 
studies, Aeration, Flotation, Biological oxygen 
demand, Temperature. 


Equations are presented which permit the use of 
Phase analyses of a biological process for the deter- 

mination of oxygen transfer efficiencies, volumet- 

ric transfer factors, alpha values, and desorption of 
gases from liquids for flotation. Concentrations of 
oxygen, nitrogen and carbon dioxide in the molec- 
ular state were determined using a new technique 
of sample gees in combination with a gas 
chromatograph. The analyses and equations have 
been applied a — mix activated sludge proc- 
ess, the deep tank aeration/flotation (DTA/F) 
system, where reliable samples of gases and liquids 
can be obtained. A pulp/paper mill is expanding 
production which will increase the BOD waste 
load on the existing DTA/F treatment system. A 
study was undertaken to evaluate the potential of 
the present system to treat the loading at increased 
mill production. The system has been meeting dis- 
charge requirements over the past eight years. 
Recent modifications of the process include operat- 
ing at an elevated temperature of 48-51 C and at 
near zero dissolved oxygen in the bulk tank liquid. 


Initial data demonstrate the application of ‘the 
uations and techniques developed. Performance 

of the system confirms the increased oxygen trans- 

fer and BOD utilization expected. (See also W88- 

02132) (Lantz-PTT) 

W88-02167 


DAIRY PROCESSING WASTEWATER 
BIOAUGMENTATION - AN EVALUATION OF 


EFFECTIVENESS, 
New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


in; 

1H Martin, and R. R. Zall. 
IN. Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 351-360, 4 fig, 7 tab, 11 ref. 


mag *Dairy industry, *Wastewater treat- 
oe treatment, Performance evalua- 
ae ic compounds, Hydraulic retention 
time, Sch Tetention time, Suspended solids, 
Microorganisms, Dissolved oxygen, Sludge, Bulk- 
ing sludge. 


In view of the potential benefits that bioaugmenta- 
tion could provide to the dairy industry, a series of 
laboratory studies were initiated to critically evalu- 


Originally, this study was to have two phases. The 
objective of the first phase, which was completed, 
was to evaluate the effectiveness of bioaugmenta- 
tion under steady-state conditions of constant or- 
ganic and hydraulic loading. The objective of the 
second phase was to evaluate the effectiveness of 
bioaugmentation under non-steady-state conditions 
with randomly varying organic loading which was 
to have created conditions favorable to the prolif- 
eration of filamentous microorganisms and b ‘ 
For reasons that will become apparent, the second 
phase of the study was never initiated. In this 
study, the following standardized method of reac- 
tor operation was employed. All of the reactors 
were operated in a draw and fill mode at a con- 
stant hydraulic retention time (HRT) of five days 
without recycle. Thus, hydraulic and solids reten- 
tion times (SRT) were equal. It was decided to 
operate reactors without solids recycle in 
oe to eliminate changes in mixed liquor sus- 
led solids concentrations due to high solids 
losses via clarifier overflow, a possible additional 
variable, Effluent withdrawals and influent addi- 
tions were made daily as were the bacterial culture 
additions to the bioaugmented reactors. The bacte- 
rial culture additions were made immediately fol- 
oars the influent wastewater. The results of this 
yeege | to confirm previous observations that 
pes proliferation of filamentous microorganisms in 
the treatment of dairy processing wastewaters can 
be triggered by short-term depressions in mixed 
liquor dissolved oxygen concentrations following 
periodic waste additions. Neither of the commer- 
cially available bioaugmentation cultures = 
were effective in enting this proliferation 
the resulting development of vad a bulking New 
occurring. It appears that best approach for 
improving the reliability of the activated sludge 
process for the treatment of these wastewaters is 
not bioaugmentation but rather more precise proc- 
ess control (See also W88-02132) (Lantz-PTT) 
W88-02168 


TREATMENT OF DAIRY WASTEWATER BY 
THE ANAEROBIC UP-FLOW PACKED BED 
REACTOR, 

Northeastern Univ., Boston, MA. Dept. of Civil 
Engineering. 

R.C. Backman, F. C. Blanc, and J. C. 

O’Shau; y. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 361- 372, 10 fig, 5 tab, 7 ref. 


Descriptors: *Dairy ind , *Wastewater treat- 
ment, *Anaerobic di ation,  Spacked beds, Chemi- 
cal oxygen demand, Filtration, Bacteria, Hydrogen 
ion concentration, Sus reece solids, Alkalinity, In- 
dustrial wastes, Vola 


106 


The anaerobic filter process has been shown to 
overcome the aerobic disadvantages because: (1) 
no energy is needed for oxygen transfer; (2) high 
COD removal efficiencies can be achieved when 


rganic loading rates excess 
of 10 kg COD eu m/aay) cu m/day); ro So can 


be operated intermittently without losing the abili- 
fy to regain efficient treatment) sock loads can 


is S availeoe {o maa maintain at Ht keel eye he oy 
and 6) lv 5) low Ane wep 9 


methanogenic 
Sr uta eothis tn th cnoobee 
residual sludge. Tide cues teen of Lentt eotias 
retention time. The purpose of this study was to 
evaluate the ability of up-flow packed bed reactor 
(UPBR) ting in the mesophilic temperature 
range (3) ta ry want soa 
biodegradable solids. Operation 


wet aa throughout the study gy A BOD, 
pH, alkalinity, biogas composition, produc- 
rl teay aie ated ae 
pended so! Also 7 ge moved on yd - 
acterized for conditions before inoculation and 

when the reactors were considered at a biological 
equilibrium condition. The study showed that the 


fective treatment. (See also W88-02132) (Lantz- 
W88-02169 


SLUDGE bee ond CONTROL FOR HIGHLY 


STEM, 
Vanderbilt Univ., Nashville, TN. Dept. of Civil 


gineering. 

M. C. Goronszzy, W. W. Eckenfelder, and J. E. 

Cevallos. 

IN: Proceedings of the 40th Industrial Waste Con- 

ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 

1985. p 373-381, 7 fig, 4 tab, 22 ref. 


Descriptors: *Bulkin; 

*Activated 
Dairy industries, Flocculation, Sorption, Biologi- 
cal oxygen demand, Specific oxygen utilization 
rate. 


sludge, *Wastewater treat- 


The treatment of dairy wastes in a cyclic activated 
cae of Garten aanodeasin tenet 
the growth of floc 

upon. In this 


Schmidtke (Norbert W.) and Associates Ltd., 





Kitchener (On 

N. W. Schuidthe oad D. W. Bissett. 

IN: Proceedings of the 40th Industrial Waste Con- 
bre University, West Lafayette, —_ 

ana, May 14-15, 1985. Butterworths, Boston, MA. 

1985. p 343.598, 12 fig, 8 tab, 9 ref. 


Descriptors: *Water __ pollution Control, 
*Wastewater —— *Case <Oeabon Whey 

*Food *Quebec, Whey, Filtra- 
tion, Soli Hyperfiltration, La Fromagerie d’Oka. 
Sweet whey is rich in protein, lactose, minerals, 

Sans cctesand sippantht and thay to aeadeens 
source of feed-stock suitable for a variety of end- 


lan 11,000 kg/cheese/day) who has 
plant operator (< 11,000 ry) w 

only in Sading 0 cont-cltsctive solution to the 
whey rob management ap- 
seni iis te 2 principles of pollution control 
opener papa 


fooar G4 east seg teen petienetten af 1327 
m/hr are supported. Based on 1983 dollars, the 


llution potential of 14,200 pre. from La Fromm: 
pol uti oO p.e. 'roma- 
"Oka ca be reduced to 450 aap 
sppication Vir oc ae technology. (See 
waeeanre, (Lantz-PTT) 


Hp ae OF THE MEMBRANE ANAEROBIC 
REACTOR SYSTEM, 
Dorr-Oliver, Inc., Stamford, CT. 

Corrado. 


A. Y. Li, and J.J. 

IN: of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, —_ 
ana, May 14-15, 1985. ee Sees, Ss 
1985. p 399-404, 5 fig, 4 tab, 5 ref. 


mg/L). It utilizes a 

oe reactor coupled with Dorr-Oli- 

pom IOPOR ultrafiltration membrane modules 

which provide positive biomass retention and es- 

sentially particulate-free effluent. In the MARS 
system, and methane 


small pilot plant to a demonstration plant 
larger in reactor size. Process control 
Suis Giulia: aitec vibeantie- came 

lant operation, such as volumetric loading, F/M 
Patio and SRT. can be effectively applied in the 
demonstration plant resulting in the same reactor 
VSS concentration and sludge yield. The 
effluent quality in the larger-scale plant was much 
better in terms of organic compositions (COD of 
305 and BOD of 257 mg/L) as compared to that in 
the smaller pilot plant (COD of 1565 and BOD of 
1075 mg/L). The improved effluent quality during 
scale-up is believed to be due to less shear on the 
reactor biomass by the membrane unit. The ob- 
served or net biomass yield and the observed meth- 
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found to be identical for both large 
‘Cha/kg VSS/kg COD removed 
ID removed, a spective 


ten ryt: Ragen scagunnr er 

iter contro! 

correlation between membrane flux and reactor 
me (See also W88-02132) (Lantz- 
'W88-02172 

NITROGEN TRANSFORMATIONS AND RE- 
DUCTION BY RIDGE AND FURROW LAND 
TREATMENT OF DAIRY WASTE, 

Oe eee ee on, Cae 
FJ, Doran, D. K. Sauer, W. C. Boyle, and P. M. 
Berthouex. 

ee ane Cee eee ee Con 
ee eee & 
ana, Ma 5 
1985. p 418 "5 fig, 9 tab, 9 ref. 


: *Fate of pollutants, *Nitrogen remov- 
*Furrows, *Land 


ana, May 14-15, 1985. Butterworths, Boston, MA. 
1988. p 417-429, 7 fig, 8 tab, 16 ref. 


“etal finish *Nickel, 


tion, Polymers, 


*Wastewater treatment, 
Iron, *Carbonates, 


egression analysis, Costs. 


Nickel removal using hydroxide is most efficient 
for the synthetic wastewater at pHs 10 and 11 
depending on the iron:nickel ratio and total car- 
bonate concentration. For example, both soluble 
and total nickel at pH 10, ‘eonstiche = 2, and total 
carbonate (C sub T) = 0 was reduced to <0.10 

mg/L. These same results occurred at pH 11, 
iron:nickel = 2, and C sub T = 100 mg/L as 
CaCO3. At pH 10 the soluble residual nickel was 
<0.10 mg/L at an iron:nickel ratio of 1 or greater, 
regardless of the C sub T concentration. The best 
overall nickel removal at pH 9 was obtained at an 
iron:nickel ratio of 1.0 and a C sub T of 50 mg/L 
where the total and soluble residual nickel concen- 
trations were 0.20 m and 0.10 mg/L, respec- 
tively. Nickel removals from the wastewater 
were als os a ae H 
than pH 9. At pi the most efficient nickel 
removal for the actual wastewater occurred at an 
iron:nickel ratio of 2.0 and a C sub T of 0. This 
produced total and soluble residual nickel concen- 
trations of 0.30 mg/L and 0.25 mg/L. The use of 
pra gp a fsa Drago fume ym 
nickel removal app: ly. The multi-regression 
analyses produced fair — of the data. 
However, in some instances the correlation was 
low. Before a <a o such as the one developed 
here is used to determine — conditions, 
additional data should be co! to verify the 
model validity. The economic analysis showed that 
the best overall treatment scheme to meet permit 
requirements for the actual wastewater was lime 
addition to pH 10. The associated treatment cost 
was $53.49 per 100,000 gallons. All other treatment 
schemes involved addition of iron or soda ash at an 
overall treatment cost ter than $53.49 per 
100,000 gallons. (See W88-02132) (Lantz- 
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by get OF CADMIUM AT HIGH AND 
W DOSAGES BY AN EXTENDED AER- 

ATION PROCESS, 

Delaware Univ., Newark. Dept. of Civil Engineer- 

ing. 

W. L. Lowe, and A. F. Gaudy. 

IN: Proceedings of the 40th Industrial Waste Con- 

ference, Purdue University, West Lafayette, Indi- 

ana, May 14-15, 1985. Butterworths, Boston, MA. 

1985. p 431-442, 9 fig, 1 tab, 26 ref. 


Descriptors: *Cadmium, *Aeration, *Metal-finish- 
ing wastes, *Wastewater treatment, Biological 
treatment, Biomass, Heavy metals, Solids. 


An extended aeration biomass can retain extremely 
high concentrations of cadmium, in this study in 
excess of 2,000 mg/L, without ill effects on the 
biochemical efficiency of wastewater ee 
5a 
a viable alternative for removal of heavy metals 
wastes containing rather high concentrations 
ee ee eee ee 
vy metals and on mixtures of wed 


synthesize biomass, it would be necessary 

rganic material.-However, the hydrolytic 
caused to recover the heavy 

from the sludge, also makes it possible t0 

matter. Within the range of 


the biological process can 
some emer. eh of Siuble 

jum in the fun and even addition of a 
‘poli reactor did not clear up all 
f soluble Sedacdan A problem encountered 
gical treatment of wastes containing heavy 
pb oy = addition to incomplete removal of the 
metal, ia increased loss of biological solids in the 
effluent. This may necessitate the use of polymers 
or other modifications to the process to accomplish 
solids reduction before discharge. Definite conclu- 
sions — the mechanism of protection of the 
biomass from the toxic effects of the heavy metal 
cannot be made, but it would appear that long- 


He 


primarily in colloidal form, and make tenable the 
argument that it must be entrapped in capsular 
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and/or slime materials exterior to the cytoplasm. 
Since cadmium as the system, except at the 
very high loadings applied during the last days of 
the tation, was not associated with bio- 
Nogical solide it is attractive to speculate that the 
same factor may be involved in both failure to 
flocculate and failure to adsorb cadmium. (See also 


W88-02132) (Lantz-PTT) 
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EVALUATION OF VERMICULITE, IRON FIL- 
INGS, LIME, SULFIDE, AND LIME SULFIDE 
TREATMENT OF PLATING 


TERS, 

Tennessee Technological Univ., Cookeville. Dept. 
of Civil ring, 
T. N. Eisen &, WP. Bonner, N. S..R. Chuang, 
- K. M. Guss. 

of the 40th Industrial Waste Con- 
oon Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 443-450. 
Descriptors: *Vermiculite, *Iron filings, *Lime, 
*Sulfides, *Lime sulfide, *Wastewater treatment, 
Metal-finishing wastes, Performance evaluation, 

i , Nickel, Zinc, Heavy metals, 
ydrogen ion concentration, Clarifi- 


The purpose of this investigation was to compare 
the effectiveness of several treatment methods for 
the removal of Cr, Cu, Zn, and Ni from the 
py go of a small plating company. The compa- 
ny is located in one of the more rugged areas of 
Tennessee and is believed to be the source 

of Cr and Cu which were found in water taken 
from a nearby well. Five treatment alternatives 
were investigated, two physical (iron filings ad- 
sorption and vermiculite ion exchange) and three 
chemical (lime precipitation, sodium sulfide pre- 
—. and sodium sulfide-lime precipitation). 
objective was to minimize cost, to simplify 
operation, and to meet effluent guidelines. All five 
treatment methods rig were capable of 
meeting effluent criteria. filings adsorption 
was eliminated due to high transportation costs 
and earthquake availability. Vermiculite was elimi- 
nated due to the unavailability of the natural unex- 
panded form to determine criteria. Of the 
remaining three chemical precipitation methods, 
lime precipitation was selected on the basis of cost 
and simplicity. Further testing was conducted to 
determine the effect of pH on metal removals by 
lime precipitation. Since metal removal efficiencies 
were essentially the same over a pH range from 9.0 
to 10.5, it was decided to raise the pH to 9.0 and 
discharge the supernatant after settling with no pH 
adjustment. The Cr-Zn and Ni-Cu rinsewaters are 
collected in tanks. Prior to mixing the two 
rinsewaters, 288 (12 1b/5000 gal) NaHSO3 is 
added to the CR-Zn rinsewater is rapidly mixed 
for 30 minutes to reduce Cr(6+) to Cr(3+). The 

iter 


). The Bi 
rapid mixed 
or 30 seconds, slow mixed for 30 minutes, and 
allowed to settle overnight. The clarified superna- 
eS ae stream and the 


lurry 1: 
value reaches 9.0 (120 Ib/ 10,000 
mixture of rinsewaters is 


ving 

settled floc is gravity fed to the sludge thickener. 
(See also W88-02132) (Lantz-PTT) 
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ADSORPTION OF HEAVY METALS WITH 
INERT BIOLOGICAL SLUDGES AT NEUTRAL 


PH’S, 
Puerto Rico Univ., Mayaguez. Dept. of Civil Engi- 


BA. Romen-Sede. 


IN: Proceedings of the 40th Industrial Waste Con- 

ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 451-458, 11 fig, 3 tab, 10 ref. Dept. of the 
Interior Grant No. 14-34-0001-2141. 


Descriptors: *Heavy metals,  *Adsorption, 
*Sludge, *Hydrogen ion _ concentration, 
*Wastewater treatment, Cadmium, Nickel, Lead, 
Chromium, Chemical analysis, Sludge utilization. 


An attempt was made to ascertain what ordinary 
secondary sludges can do to remove dissolved 
heavy metals from wastewaters at neutral pHs. 
The objectives of this study were: (1) to determine 
whether there exists in biological sludges a signifi- 
cant biosorption capacity for the removal of cad- 
mium, lead, nickel, and —s and (2) to deter- 
mine the effects of the operational parameters of 
contact time, sludge concentration, and initial 
metal concentration on overall removal. The dry 
sludge was sifted to remove sand and other foreign 
matter and then hand ground and passed through a 
sieve with 425 mm openings to insure uniform size 
particles. Solutions of the desired metal were pre- 
pared by dissolving exact quantities of atomic ab- 
sorption grade metal standard in redistilled deion- 
ized water to obtain the desired metal concentra- 
tions. Solution pH was adjusted as needed. A series 
of isotherm experiments were performed utilizing a 
constant temperature water bath equipped with a 
shaker with capacity for 24 Erlenmeyer flasks. 
Maximum or near maximum removals are obtained 
for cadmium, nickel and lead at the neutral pH 
region, while maximum removal for chromium is 
obtained at pH 4.5 to 5.5. Cadmium and lead can 
be reduced to leveis close to the water quality 
standards, and nickel was reduced to 60% of its 
original amount. Optimum contact time seems to 
lie between 2 and 4 hours for the metals tested. 
Optimum sludge concentrations show a spread be- 
tween 2 to 8%. The remaining fraction seems to 
remain constant with increasing initial metal con- 
centrations over the ranges tested. Conventional 
adsorption models do not fit the data adequately; 
adsorption may be caused by electrical interactions 
rather than by physical adsorption. The adso: oh 
capacity of the slud; a oe eden he very tt 

(See also w88-02132) (Lantz-PTT) 
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PERFORMANCE OF BUOYANT MEDIA 
FILTER IN METAL PLATING SHOP 
WASTEWATER TREATMENT, 

Minnesota Mining and Mfg. Co., St. Paul. 

J. S. Hunter. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 459-465, 2 fig, 3 tab, 1 ref. 


Descriptors: *Buoyant media filter, *Metal-finish- 
ing wastes, *Wastewater treatment, Performance 
evaluation, Filtration, Electroplating, Suspended 

solids, Chemical precipitation, Clarification, Heavy 
met 


A little known technology called buoyant media 
filtration has been found to provide some unique 
benefits to the electroplating/metal finishing indus- 
try when used in conjunction with conventional 
metal hydroxide Pere wastewater treat- 
ment. Because of their ability to accomodate very 
high influent suspended solids concentrations, 
buoyant media filters can be used to replace con- 
ventional clarifiers and filters operated in series. 
When the buoyant media filter is used in the more 
conservative application of polishing clarifier efflu- 
ent, it will continue to function even when a severe 
upset is occurring in the upstream clarifier that 
would preclude operation of a conventional sand 
filter. Additional advantages iackads a low operat- 
ing headloss (2 to 4 in of water) that permits 
vity flow operation and a built-in backwash 
olding tank that further reduces capital costs and 
space requirements. The p' of this paper is to 
report on a field Rirty of a full-scale buoyant 
media filter used as a part of an actual metal 
hydroxide precipitation wastewater treatment 
system at a plating shop. In comparative tests it 
was found that when used as a replacement for a 
clarifier, this buoyant media filter produced an 
effluent of better quality than that of a slant tube 
Peed which is the current electroplating/metal 
et industry standard for solids removal in a 

a ydroxide wastewater treatment system. 
When the buoyant media filter was used to polish 
slant tube clarifier effluent, it was found that the 
filter provided no additional removal of metals or 
suspended solids as long as the clarifier was func- 
tioning properly. When the clarifier entered into a 
severe upset condition, the filter was able to ac- 
commodate high concentrations of influent sus- 


pended solids and still produced the same quality 
effluent as when the clarifier was operating proper- 
ly. This is a definite advantage over conventional 
sand filters because it allows continued plant oper- 
ation in circumstances that now either uire 
ae or the discharge of an effluent that does 
s comely ly with effluent limitations. (See also 
ws8.021 2) (Lantz-PTT) 
W88-02178 


LAND 

PPER PLATING SOLUTIONS, 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 
= Kinman, J. W. Stamm, and D. Nutini. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 467-475, 9 fig, 9 tab, 13 ref. 


Descriptors: *Wastewater treatment, *Reverse os- 

mosis, *Membrane fouling, *Sanitary landfills, 

*Metal-' wastes, * , Membrane proc- 

pe Silt density index, Permanganates, Chemical 
ysis. 


Reverse osmosis is a pressure driven membrane 
separation process which may be used for desalina- 
tion of water, water reclamation from various pol- 
lutional sources, concentration of metals from 
dilute waste streams. Relationships between specif- 
ic ions or nS in the water and fouling of 
the membrane have not been fully explained. Cur- 
rently, the results of a simple filtration test, the Silt 
Density Index (S.D.I.) and more recently the per- 
oo demand apne Repo se age to ey 
mine can be reasonably operated for 
an cgusniied pared of time without fouling. This 
work was phan nt for: (1) further evaluation of 
the permanganate demand test and the silt density 
index was carried out on two industrial waste 
streams; (2) to attempt to determine linear relation- 
ships between S.D.I. and the permanganate 
demand test (PDI) and fouling by the two wastes, 
and (3) to develop an equation which would pre- 
dict where a membrane has fouled beyond its 
useful operation (minimum flux) for these two 
wastes. S.D.I. tests indicated the electroless copper 
siting waste would foul the membrane; however, 
the R.O. treated the waste effectively for the six 
month period of the project. No definable relation- 
ship between fouling and the S.D.I. was estab- 
lished for this waste stream. Permanganate demand 
provided a qualitative standard for this waste 
prov but failed to provide a strong linear rela- 
tionships to flux decline for the electroless copper 
lating waste stream. (See also W88-02132) (Lantz- 
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SODIUM BOROHYDRIDE REDUCES HAZ- 
ARDOUS WASTE, 

Morton Thiokol, Inc., Danver, MA. gs veg Div. 
M. J. Lindsay, M. E. Hackman, and 

Tremblay. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 477-482, 2 fig, 1 tab, 4 ref. 


Descriptors: *Sodium borohydride, *Hazardous 
wastes, *Wastewater treatment, *Water quality 
control, Sludge, Clarification, Suspended solids, 
Filtration, Iron, Sulfates, Filtration, Cost analysis, 
Sludge disposal, Copper, Waste disposal. 


Sludge reduction was a major goal at the Ventron 
Division of Morton Thiokol, Inc. facility. The 
clarifier could not accomodate the solids loading 
from the FeSO4 system resulting in costly, contin- 
uous operation at the filter press. With essentially 
no additional capital costs, the VenMet system (a 
stabilized caustic solution of sodium borohydride) 
was successfully implemented * rappers effluent 
copper levels typically less than 1 mg/L. The 
sludge from the chelated wastes was reduced 82%, 
and the filter cake dewatered to 55% TS average 
as compared to 35% TS average with ferrous 
sulfate. The operation of the filter press was re- 





duced from continuous operation to approximately 
three times per week and cycle times were cut in 
half. As a Laat of the sludge reduction, sludge 
dis; costs for the chelated wastes decreased 
82% and overall daily operating costs (both chelat- 
ed and non-chelated) were reduced 12%. ei 


weld Ipwer. chonmeak’ coats" In addidien 40 the 
above benefits, the copper content of the sludge 
from the chelated wastes increased from approxi- 
mately 5% to 80% (on a dry weight basis) render- 
ing the ne 5 —— for egg ee and thus 
lucing, ly eliminatin noon ina 
sociated with azardous waste a 
VenMet system is fully Parrots in the chal thclated 
waste treatment line, this manufacture plans to 
implement VenMet solution on the non-chelated 
waste line. op S ee eae 
reduction in sludge volume and further red 
sludge disposal costs. (See also W88-02132) (Lantz- 
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ENGINEERING AND DESIGN OF A 
WASTEWATER TREATMENT SYSTEM FOR A 
VIBROBOT PLATING OPERATION, 


IN: of the 40th Industrial Waste Con- 
ference, Purdue University, West iy tien rr 
ana, May 14-15, 1985. Butterworths, Boston, 

1985. p 483-491, 5 fig, 3 tab, 7 ref. 

ae : *Wastewater treatment, *Vibrobot, 
-finishing wastes, *Water pollution control, 
Electroplating Cost analysis, Metals, Rinsing, 


Wastewater treatment needs and requirements of 
small metal plating operations whose wastewater 
volume falls between 3,000 to 10,000 gpd are ana- 
lyzed. These manufacturing centers most often are 
involved in plating precious metals on small micro 
parts varying from complex jewelry to electronic 
components whose dimensions are measured in 
tenths of an inch. The i ar, often 


cavities. 


Depending on the size of the Vibrobot unit, typical 
A en en ee 
pounds to 33 pounds. These parts are vibrated in a 
spiral forward and upward motion during the plat- 
ing and metal finishing operation. On completing 
360 degrees, the ed and vibrated parts precipi- 
tously dropped (about 3 in) to by original eleva- 
tion. This process continues until the desired elec- 
troplated metal thickness is achieved. In the oper- 
ation, air bubbles are removed from blind holes 
and are statistically exposed to electrodepositing 
currents. Vibrobot. electroplating technology re- 
duces wastewater generation by approximately 
50% as compared to conventional barrel plating 
and therefore simplifies wastewater treatment. Be- 
cause the Vibrobot System produces less 
wastewater per 100 sq ft of plated Surfaces, it 
allows platers to stay lew the ‘magic’ 10,000 gpd 
figure. Drag-out concentrate from a Vibrobot pit 
ing tank is 4, end 25% less than 
barrel plating. This is because the parts are shaken 
dry. cost of wastewater treatment for a Vibro- 
bot operation is far less expensive than that of 
barrel plating. It was projected that Vibrobot plat- 
ing operations need one-half the capital required as 
com; toa Soli dae FIT) barrel plating facili- 
ty. ¢ —e 2) (Lantz-PTT) 
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STUDIES OF THE UPTAKE OF HEAVY 
METALS BY ACTIVATED SLUDGE, 
Metropolitan Sanitary District of Greater Chicago, 
IL. Dept. of Research and Development. 

G. Elenbogen, B. Sawyer, C. Lue-Hing, K. C. 
Rao, and D. R. Zenz. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 493-505, 3 fig, 6 tab, 15 ref. 
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Waste Treatment Processes—Group 5D 


Descriptors: *Heavy metals, *Activated sludge, 
‘Adsorption, *Wastewater treatment, *Chicago, 
Pn cara —— Suspended solids, Pilot plants, 


The Metropolitan Sanitary District of Chicago 
(District) examined reducing sludge metal concen- 
trations by operational changes to the wastewater 


plant studies, two 60-gallon (227 L) aeration-capac- 
, & nes sludge —- gels were operated 
elas lo conditions, except 
for ‘SRT and the resultant mixed liquor 
solids (MLSS) concentrations. One pilot unit was 
at a three-day SRT and one at a ten-day 
ae T in re Somes 


within a few minutes of contact and up to 97 to 

98% adsorption occurring within no 

aeration periods; (2) the control of SRT in the 

activated slud; cannot be used ~ an 
technique for controlling mixed liquor 

metal concentrations at the West-Southwest 


direct 

effects of SRT, or in 

fects of SRT and other potential inf 

metals uptake by activated sludge; (4) the batch 
indicate tha 


centrations greater than 2.0 mg/L, at MLSS:Cd 
ratios of less than 500:1, could possible cause efflu- 
ent Cd concentrations to exceed 0.15 mg/L, which 
is the current effluent limit for the West-Southwest 
STW. (See also W88-02132) (Lantz-PTT) 
W88-02182 


REFINERY 
pecwseg ee Coll., Bronx, NY. Environmental Engi- 


neering and Science Program. 

J.A. Mueller, K.-B. Wu, and S. Kaczmarek. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 507-522, 14 fig, 11 tab, 17 ref. 


Descriptors: *Nitrification, *Wastewater treat- 
ment, *Oil refineries, *Biological treatment, Oil 
industry, Ammonia, Solids, Nitrates, Biomass, Hy- 
draulic retention time, Solids retention time, Phen- 
ols, Hydrogen ion concentration, Dissolved 
oxygen, Temperature. 


Five bench scale activated sludge units were oper- 
ated to compare ni tion activities under 
steady-state and transient loading conditions. The 
reactors were pe with target SRTs of 20 and 
50 days, and HRTs of 6 and 12 hours. This range 
covers typical conditions in refinery treatment 
plants. In addition, 2 reactors received normal feed 
lements. During steady state conditions, a 

high degree of nitrification, 80% TKN removal 
and 99% ammonia removal, was measured in all 
reactors treating refinery wastewater, independent 
of their solids retention time (20-50 days) and 
hydraulic detention time (from 6-12 hours). An 
ammonia transient load of 100 mg/L over a 4 hour 
period caused temporary increases in both effluent 
ammonia and nitrite concentrations from all reac- 
tors. Neither the 100 ammonia nitrogen tran- 
sient, the 50 mg/L nitrogen transient, nor 
the 50 mg/L MDEA nitrogen transient exhibited 
toxic or inhibitory impacts on the reactors. Rather, 
increased ammonia and nitrite concentrations were 
due to the inability of the organisms in the reactor 
to rapidly pda oo to the transient load. The most 
active and highly loaded reactor provided the 


highest removals of the nitrogen transient loads. A 
phenol transient of 100 mg/L over a 4 hour period 
caused marked inhibition of nitrification. Once the 
phenol was degraded, nitrification rapidly re- 
sumed. Though ammonia levels stabilized quickly, 
nitrite removal required greater than a 24 hour 
period to return to prior steady state levels. Pow- 
dered activated carbon and long hydraulic resi- 
dence times generally provided the more stable 
nitrification performances, both during steady state 
and transient loading periods. By maintaining 
proper operating conditions of pH, DO, tempera- 
ture, and SRT, the activated sludge reactors in this 
study showed an ability to accept shock loads 
typically encountered in refinery treatment plants 
with no more than a temporary impact on _nitrifi 
tion. (See also W88-02132) (Lantz-PTT) 
W88-02183 


PRETREATMENT THROUGH CHEMICAL 
OXIDATION. GENERAL. CONSIDERATIONS 
AND A CASE STUDY INVOLVING A THIO- 
SULFATE/SULFIDE LADEN WASTESTREAM, 
Interox America, Houston, TX. 

J. R. Walton, J. A. Rutz, and S. B. Magid. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 523-527, 4 fig, 3 tab, 7 ref. 


Descriptors: *Pretreatment of wastewater, *C he 
ical oxidation, *Case studies, *Thiosulfates, *Su!- 
fides, Phenols, Dissolved oxygen, Biolow cai 
oxygen demand, Chemical oxygen demand, Poliv- 
tion load, Oil refineries, Industrial wastewater. 


Chemical oxidation is most appropriate for those 
wastes containing oxidizable toxics (phenol and 
sulfide) or substances which adversely affect subse- 
quent processes through dissolved oxygen scav- 
enging (sulfide, sulfite, and thiosulfate), or in cer- 
tain cases general waste overloads (BOD, COD). 
One must be careful with the particular oxidant 
system chosen so as to minimize wasteful side 
reactions or over-oxidations, toxic by-product for- 
mation, and/or residual oxidant carry-over into 
downstream processes. In general, chemical oxida- 
tion is more appropriate for: (1) relatively low 
flow, concentrated wastestreams; (2) highly vari- 
able waste loads of moderate flow; (3) wastes- 
treams of such a nature to cause biosystem strain 
or upset; and/or (4) wastestream which contribute 
to le corrosion or odors. In assessing 
the feasibility of oxidative pretreatment, it is im- 
portant to evaluate both composite and grab sam- 
ples so that both relative pollutant loads and vari- 
ations thereof are considered. This paper outlines 
the considerations involved in instituting an oxida- 
tive pretreatment program using, as an example, 
the oe of hydregen peroxide to destroy 
thiosulfate and sulfide in a petroleum refining was- 
testream. (See also W88-02132) (Lantz-PTT) 
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PROCESS CONSIDERATIONS IN LAND 
TREATMENT OF REFINERY SLUDGES, 

Post, Buckley, Schuh and Jernigan, Inc., West 
Palm Beach, FL. Solid and Hazardous Waste Div. 
T. G. Sprehe, L. E. Streebin, J. M. Robertson, and 
P. T. Bowen. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 329.533, 8 ref. 


Descriptors: *Wastewater treatment, *Land dis- 
posal, *Oil refineries, *Sludge, Oil industry, Vola- 
tile organics, Hydrocarbons, Model studies, Pollu- 
tion load, Temperature, Soil water, Humidity, Or- 
ganic compounds, Chemical analysis. 


As part of the EPA’s Hazardous Waste Land 
Treatment Research Program, an extensive field 
— was undertaken at the University of Okla- 
oma to evaluate and optimize physical, chemical, 
biological, and operational factors which control 
the process of land treatment of oil sludge. The 
purpose of the research was to study the land 
treatment of API separator sludge in order to 
establish operational guidelines and a rational basis 
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for process design. It was recognized that the 
usefulness of such guidelines would be less in their 
application to situations closely matching the con- 
ditions of the subject study than as a general ap- 
proach to a variety of oily waste types and site 
conditions. Specific objectives were to determine 
optimum sludge loading rates and application fre- 
quencies, as well as to identify operational consid- 
erations important to the process. Additional re- 
search objectives were to study the fate of selected 
priority pollutants commonly present in oily 
sludges, and to assess the volatile atmospheric 
emissions from their application to land. In assess- 
ing volatile emissions from land treatment, the 
objectives were to: (1) determine the rate and 
magnitude of fugitive hydrocarbon emissions; (2) 
evaluate and model the effects of parameters such 
as sludge loading rate, temperature, soil moisture, 
and relative humidity on the quantity of emissions; 
and (3) identify and quantify individual compounds 
being emitted. Volatile emissions were thus ac- 
counted for in the oil mass balance equation. The 
study recommended that comprehensive waste 
characterization, soil testing, and pilot treatability 
studies be conducted prior to design and construc- 
tion of an oily waste land treatment system. Test- 
ing the mechanical properties of potential site soils 
both before and after oily sludge addition in the 
laboratory is critical in order to estimate important 
characteristics of the soil during system operation. 
(See also W88-02132) (Lantz-PTT) 
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TOWER-BIOLOGY (R) AND ITS APPLICA- 
TION FOR THE NITRIFICATION/DENITRIFI- 
CATION OF AMMONIA-RICH 
WASTEWATER, 

Bayer A.G., Leverkusen (Germany, F.R.). 

G. Diesterweg, I. Pascik, and J. F. Lawson. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 535-542, 5 fig, 3 tab. 


Descriptors: *Wastewater treatment, *Nitrifica- 

tion, *Denitrification, *Ammonia, *West Germa- 

ny, Tower-Biology, Aeration, Flocculation, De- 

gueing, Separation techniques, Sedimentation, 
ors. 


The elimination of nitrogen from wastewater ef- 
fluents is becoming increasingly important in the 
Federal Republic of Germany. Conventional bio- 
logical wastewater treatment plants have aeration 
basins with a water depth between 2.5 m (8 ft) and 
8.0 m (26 ft). Bayer AG has developed a process 
where the water level in the aeration tank is usual- 
ly between 8 m (26 ft) and 25 m (82 ft). This great 
depth of water is the reason for naming the process 
‘Bayer Tower-Biology’. This is a two-phase injec- 
tor which utilizes the kinetic energy of the water 
jet to efficiently disperse the air flow into extreme- 
ly fine bubbles. A Tower-Biology system has four 
major process stages: (1) separation of course mate- 
rial in order to protect the injectors. The slot- 
injector has a minimum opening size of 16 
mm (0.62 in); (2) the aeration tower; (3) the degass- 
ing and flocculating cyclone are located down- 
stream of the aeration tank. This unit is optimized 
for the volumes of wastewater to be treated. It 
degasses the water by rotary flow and increases 
the size of the activated sludge floc by flocculation 
and thus improving the sedimentation in the final 
clarification system; and (4) Vertical-flow sedimen- 
tation tanks of the Dortmund tank type are mainly 
used for the final clarification. This type of final 
clarifier is used not only because of its excellent 
clarification properties, the absence of moving 
parts in the tank, and the formation of a suspended 
filter bed, but also because Dortmund tanks can be 
constructed in elevated concrete columns thus 
minimizing the pumping energy required to trans- 
fer the activated sludge back from the final clarifi- 
cation system to the aeration tower. The advan- 
tages of Tower-Biology in comparison with con- 
ventional processes are: (1) the small amount of 
space required; (2) the greater efficiency of the 
aeration equipment; (3) the lesser degree of un- 
pleasant smells; and (4) the reduced noise level. 
(See also W88-02132) (Lantz-PTT) 
W88-02186 


INSTITUTIONAL BARRIERS TO LAND 
TREATMENT OF METAL FINISHING 
WASTEWATERS, 

North Central, Inc., Palatine, IL. 

F. J. Blaha, G. L. Taye, and R. O. Ball. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 543-549, 5 fig, 8 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Land dis- 
posal, *Metal-finishing wastes, Heavy metals, Or- 
ganic compounds, Economic aspects, Design 
standards, Groundwater pollution. 


Metal finishing wastewaters are produced from a 
number of processes and typically have significant 
uantities of heavy metals and organic contamina- 
tion. The organic contamination originates from 
the oils and greases used for corrosion inhibition or 
lubrication during processing operations. The 
heavy metals originate from etching the process 
stock, from plating/treatment baths, or from corro- 
sion protection systems. These wastewaters are 
typically pretreated and discharged to a Public 
Owned Treatment Works; less frequently these 
wastewaters are discharged in accordance with an 
NPDES permit. The pretreated wastewater is in 
many cases suitable for land treatment. The bene- 
fits to be gained from land treatment include: low 
capital investments for equipment, small land re- 
quirements, no NPDES or categorical standards, 
ultimate disposal of the wastewater, and the ability 
to locate manufacturing plants in areas without 
existing sewers or suitable waterways for effluent 
discharge. Clearly, land treatment can be a major 
component in a cost-effective management system 
for metal finishing wastewaters. Despite the advan- 
tages enumerated above, and the widespread appli- 
cation of land treatment systems to other 
wastewaters, a number of institutional barriers exist 
that may discourage the use of this technology. 
These institutional barriers include: (1) limited 
number of operating systems treating metal finish- 
ing wastewaters; (2) lack of standardized design 
methodologies (e.g. state design manuals); (3) inac- 
curacies in standard references; (4) different char- 
acteristics of municipal wastewaters and pretreated 
metal finishing wastewaters; (5) resistance to the 
application of technology transfer; and (6) concern 
for the potential groundwater effects. A general 
discussion of these obstacles is presented with a 
case study of how these obstacles were overcome 
for a plant in the coil coating category. (See also 
W88-02132) (Lantz-PTT) 
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METALS RECOVERY FROM WASTE ACIDS, 
Recycle Metals, Glastonbury, CT. 

C. S. Brooks. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 551-559, 9 tab, 13 ref. 


Descriptors: *Heavy metals, *Separation tech- 
niques, *Wastewater treatment, *Metal-finishing 
wastes, *Waste acids, Nickel, Copper, Zinc, Sol- 
vent extraction, Lauric acid, Sodium laury! sulfate, 
Iron, Chromium, Cation exchange, Flocculation. 


Bench scale evaluation tests of the feasibility of 
achieving promising separation of metals, such as 
Ni, Cu, and Zan, in the presence of Cr and Fe from 
industrial waste pickling acids have been conduct- 
ed. Precipitation, solvent extraction, cation ex- 
change and flotation separation technologies were 
evaluated. The separation concept which was eval- 
uated consisted of adjusting the pH of the waste 
acids with alkalis to a moderately acid range of 2 
to 5 to precipitate the bulk of the Fe, followed by 
the separation of the Ni, Cu and Zn, using solvent 
extraction with lauric acid/xylene, cation ex- 
change with a hydrogen resin and precipitate flota- 
tion with lauric acid and sodium lauryl sulfate. All 
three separation alternatives were found to provide 
promising recovery (>67%), dependent upon the 
waste acid composition. New England metal fin- 
ishing industry waste acids commonly contain nu- 
merous components other than Ni, Cu, Zn, Cr and 
Fe, such as alumina and silica, and metals such as 
Cd, Co, Ti, Sn, Mo, W, Nb, Ta, Zr, etc., plus 


110 


certain organic surfactants, all of which compli- 
cates any separation scheme devised. The emphasis 
in the present study has been focused on separation 
of Ni, Cu and Zn from Fe and Cr. A principal 
conclusion of this study is that each waste system 
is a special case that requires evaluation and selec- 
tion of the several modes most appropriate for 
recovery of metals of interest. For example, em- 
ploying only the procedures evaluated here: (1) for 
the mixed pickling acid, solvent extraction could 
be used for selective separation of the bulk of the 
Cu and precipitate flotation with lauric acid and 
sodium lauryl sulfate for recovery of Ni and Zn; 
and (2) for the chromic pickling acid, cation ex- 
change could be used for separation of the bulk of 
the Cu and Zn, followed by either solvent extrac- 
tion or flotation of the Ni. (See also W88-02132) 
(Lantz-PTT) . 
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EVALUATION OF INDUSTRIAL PROCESS 
MODIFICATIONS TO REDUCE HAZARDOUS 
WASTES IN THE ARMED SERVICES, 
CH2M/Hill, Reston, VA. 

T. E. Higgins, R. B. Fergus, and D. P. Desher. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, " 
Bp P 581-588. DOA Contract No. DAC A87-84- 


Descriptors: *Water quality control, *Process con- 
trol, *Hazardous wastes, *Wastewater treatment, 
*Department of Defense, Recycling, Waste recov- 
ery, Industrial wastewater, Metal-finishing wastes, 
Paints, Solvents. 


Since 1980 it has been Department of Defense 
(DOD) policy to limit the generation of hazardous 
waste through alternative procurement policies 
and operational procedures that are both environ- 
mentally attractive and economically competitive. 
The Army; Navy, Air Force were directed by 
DOD to reduce quantities of hazardous waste, 
when feasible, through resource recover and recla- 
mation, recycling, source separation, and raw ma- 
terial conservation. In carrying out the intent of 
these policies, many studies have been performed 
that recommended industrial process modifications 
which, if successful, had the potential to signifi- 
cantly reduce the generation of hazardous wastes 
at the source, rather than require treatment at end- 
of-pipe facilities. Several have been successfully 
implemented, and many others either were not 
implemented or failed to meet their goals. DOD 
operates industrial facilities to repair and recondi- 
tion planes, helicopters, ships, tanks, and other 
vehicles and equipment. Metal finishing operations, 
which are formed at over 100 DOD industrial 
facilities, produce most of DOD’s hazardous 
wastes. Metal finishing operations include: paint 
stripping, solvent cleaning (i.e., removal of dirt, 
oils, grease, and corrosion products), metal plating, 
and painting. This paper examines modifi 
cation case studies from each of these four metal 
finishing categories. (See also W88-02132) (Lantz- 


W88-02191 


MICROBIAL DEGRADATION OF HAZARD- 
OUS WASTES BY LAND TREATMENT, 
Oklahoma State Univ., Stillwater. School of Civil 
Engineering. 

D. F. Kincannon, and Y. S. Lin. 

IN: Proceedings of the 40th Industrial Waste Con- 
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1985. p 607-619, 10 fig, 9 tab. EPA Contract No. 
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Descriptors: *Biodegradation, *Land disposal, 
*Hazardous wastes, *Wastewater treatment, Or- 
ganic compounds, Organic carbon, Industrial 
wastes, Dinitrophenol, Trichlorophenol, Dimeth- 
ylphenol, Chloronaphthalene, Chemical equations, 
Soil types, Temperature, Soil moisture. 


High treatment efficiencies (in terms of TOC and 
specific chemicals) can be achieved by biodegrada- 
tion of industrial sludges in land treatment systems. 





This study shows that waste sludges containing 
toxic or hazardous chemicals can be accommodat- 
ed in land treatment systems. When treatment effi- 
ciency was based upon the removal of specific 
priority hae area (dinitrophenol, trichlorophenol, 
Ihenol and chloronaphthalene), it was 

Fae + that the priority pollutants were removed to 
very low levels. It was found that the removal of 
the organic pollutants could not be described by 
— kinetic equations, but that the removal 
be described by one, two, or in some cases, 

three first order rates. It was also found that the 
first order rates were a function of loading, type of 
waste, type of soil, temperature, moisture content, 
and cultivation. Some of the chemicals 
po removed by stripping as well as by biodegra- 
dation. No evidence of downward migration of 
— was observed in this study. This may 
ve been the result of careful control of the 
moisture content of the columns. Water was never 
added in excess. (See also W88-02132) (Lantz- 


PTT) 
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EFFECTS OF ALKALINITY AND HARDNESS 
ON ANAEROBIC DIGESTION OF LANDFILL 
LEACHA’ 

Black and Veatch, Kansas City, MO. 

J. L. Carter, P. E. Schafer, R. T. Janeshek, and G. 
C. Woelfel. 
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Descriptors: *Alkalinity, *Hardness, *Wastewater 
treatment, *Landfills, *Anaerobic digestion, *Lea- 
chates, Calcium, jum, Iron, Zinc, Biologi- 
cal oxygen demand, Bicarbonates, Sludge, Chemi- 
cal oxygen demand, Phosphorus, Metals. 


Landfill ‘leachate contains primarily neutralized 
volatile acids which are readily treated anaerobi- 
cally. The neutralized salts in the Omega Hills 
landfill were predominantly calcium, magnesium, 
iron, zinc. The anaerobic treatment system slowly 
built up an active mass capable of better than 93% 
BOD removal. Startup data verified that volatile 
acid at concentrations 8,000 ays or less are not 


toxic to the anaerobic bacteria as | as the pH is 
maintained in a suitable range. Insufficient phoe- 
horus concentrations caused a loss of solids yo 
imited the rate of accumulation of active microbial 
mass required for stabilization of the leachate. Al- 
kalinity in the leachate was due to salts of the 
volatile acids, not the normal bicarbonate alkalinity 
found in industrial wastes. The metabolism of the 
salts of the volatile acids produced methane and 
carbon dioxide and released cations from the vola- 
tile acid salts. The carbon dioxide reacted with the 
treleased cations to form bicarbonate alkalinity. Be- 
cause of the reactor’s high pH and temperature, 
inorganic metals precipitated. Sludge wasting must 
be adequate to remove the precipitated solids and 
prevent the media from becoming clogged. On the 
thar hand, it is important that the wasting rate not 
be excessive, or the active biomass in the reactor 
can become too low for efficient BOD removal. 
The treatment system operated in a very stable 
manner and was able to remove 17 g/d of COD 
per liter of media with a 3.8 day hydraulic reten- 
tion time. The importance of sludge wasting and 
addition of sufficient phosphorus was shown. Fi- 
nally, the pilot plant study confirmed the suitability 
of treatment for leachate and made it 
- ible to reduce the media volume used in the 
ID system. (See also W88-02132) (Lantz- 
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INFLUENCE OF INDUSTRIAL WASTES ON 
THE FORMATION OF VOLATILE HALOGE- 
NATED ORGANICS DURING EFFLUENT 
CHLORINATION, 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Wastewater treatment, *Water pollu- 
tion sources, *Volatile halogenated organic com- 
po *Chlorination, Industrial wastewater, 
Sludge, Metals, Organic compounds, New Jersey. 


In an industrialized state such as New Jersey, most 
large wastewater plants contain significant propor- 
tions of industrial wastes, many of which are or- 
ganic in nature. The question arose as to what 
influence these wastes would have on the produc- 
tion of halogenated organics during effluent chlor- 
ination. The increased complexity due to the addi- 
tional industrial organics could be significant if 
these organics act as precursors for halogenated 
organics. The purpose of the research described in 
this paper was to determine the nature and the 
extent of this effect. Four Northern New Jersey 
plants were selected for this study. The plants 
contained approximately 0%, 23%, 27% ond 50% 
industrial wastewaters by volume. All were sec- 
ondary treatment plants (activated sludge or one of 
its modifications) employing Noe chlorination. 
Grab samples were obtained at the point of the 
discharge from the secondary clarifier and from 
the points of discharge from the chlorination tanks. 
High aauoguesions of volatile halogenated organ- 
ics in the influent of the chlorination tanks ob- 
served for those wastewaters containing industrial 
wastes made these observations of the formation of 
volatile halogenated organics very difficult. It can 
only be stated that there may be a positive correla- 
tion between degree of industrialization and halo- 
form formation. This does not imply that there was 
not effect. There was an excellent correlation be- 
tween halogenated organics in a chlorinated efflu- 
ent and the external industrial wastes contents of 
the initial wastewater. This correlation, however, 
is mainly due to the fact that the halogenated 
organics are in the influent to the chlorination 
tanks, not because they were formed during chlor- 
ination. (See also w88-02132) (Lantz-PTT) 
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TOXIC POLLUTANT REMOVALS AND RE- 
MOVAL CREDITS AT A MAJOR POTW, 
= Angeles County Sanitation Districts, Whittier, 


+ =. naga C. Martyn, J. G. Kremer, and R. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 639-647, 5 fig, 5 tab. 


Descriptors: *Wastewater treatment, *Publicly 
owned treatment works, *Removal credits, *Cali- 


Removal credits to companies that discharge to 
public sewers are an essential part of the EPA’s 
program to establish equivalent wastewater dispos- 
al burdens on direct and indirect dischargers as 
mandated by the Clean Water Act. Basing the 
removal credits on the performance of individual 
public operated treatment works (POTWs), how- 
ever, does not fully establish this equivalency. 
Since pollutants are easier to remove from concen- 
trated wastestreams than from more dilute wastes- 
treams, industrial users of POTWs with high toxic 
pollutant loadings will have higher revised pre- 
treatment standards and lower costs than users of 
less industrialized systems. Also, a program that is 
not implemented does not exist. If the EPA does 
not grant POTWs the authority to grant removal 
credits, the removal credits will be of no benefit to 
industrial dischargers. The Sanitation Districts of 
Los Angeles County’s experience indicates that 
administering removal credits may be more com- 
plicated than had been anticipated. As an industrial 
wastewater pretreatment program goes into effect, 
the POTW influent concentrations of toxic pollut- 
ants will decrease. This may or may not cause the 
actual removal rates to decrease, but, as the influ- 
ent concentrations approach the detection limit, 
the measured removal rates, which are used to 
determine removal credits, will drop dramatically. 
The Sanitation District’s data also indicate that a 
single year;s data may not adequately characterize 
the long-term performance of a wastewater treat- 
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ment plant. Normal fluctuations in influent concen- 
trations, treatment plant performance and other 
factors will cause fluctuations in the removal rates. 
This means that several years and several down- 
ward adjustments in the removal credits may be 
required to establish the removal credits at a level 
that the treatment plant can consistently meet. (See 
also W88-02132) (Lantz-PTT) 
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ILLEGAL LIQUID INDUSTRIAL WASTE SITE 
CLEAN-UP AND RESTORATION, 

Ontario Ministry of the Environment, Toronto 
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For primary bibliographic entry see Field 5G. 
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CONTINUOUS FIXATION AND REMOVAL OF 
EXPLOSIVE WASTES FROM PINK WATER 
USING SURFACTANT TECHNOLOGY, 

Army Armament Research and Development 
Command, Watervliet, NY. Large Caliber Weapon 
Systems Lab. 

D. J. Freeman. 
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Descriptors: *Continuous fixation, *Wastewater 
treatment, *Explosives, *Pink water, *Surfactants, 
*Water quality control, *Chemical treatment, Tri- 
nitrotoluene, Water pollution prevention, Hydro- 
gen ion concentration, C reactions, Tria- 
zines, Dinitrobenzene, Tetrazines, Chemical pre- 
cipitation. 


A continuous-flow two-stage reactor surfactant 
treatment process can be used to remove virtually 
100% of both TNT (trinitrotoluene) and RDX 
—— 3,5-trinitro-s-triazine) from 

water using the bifunctional quaternary surfactant 
Duoquad T-50. In addition, all other identified 
pink water components, except DNB (2,4-dinitro- 
benzene), were removed by surfactant treatment. 
Reaction parameters include a pH of 11.5 (with 
sodium hydroxide solution), reaction temperature 
of 55 C, surfactant/TNT molar ratio of 0.30 to 
0.375, and reactor retention time of one hour per 
reactor stage. ing on the requirements for 


or disposition of the effluent filtrate, trade-offs can 
be made with overall removal efficiency if heat is 
not available, practical, or economical by reducing 


the reaction temperature as discussed. It would be 
necessary to concurrent pH increases. The 
process has two products: a very small amount of 
co-precipitated explosive-surfactant complex and 
excess surfactant, which can be easily incinerated, 
and a filtrate which, after neutralization with sulfu- 
ric acid and filtration, can be discharged to con- 
ventional wastewater treatment. This process may 
provide an economic alternative to the use of 
carbon adsorption for the removal of explosives 
from wastewater streams from the standpoint of 
both process costs and disposal of process waste 
products. Another alternative is a surfactant treat- 
ment-carbon adsorption hybrid system, now under 
evaluation. This process has great potential for 
incorporation into the waste treatment unit at the 
new RDX plant to be built at Louisiana AAP. The 
major components in that process waste stream 
will be RDX, HMX, SEX, and TAX, all of which 
can be 100% removed by surfactant treatment. 
(See also W88-02132) (Lantz-PTT) 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Descriptors: *Pilot plants, *Temperature, *Air 
stripping, *Methylethyl ketone, *Wastewater treat- 
ment, Aquifers, Recovery wells, Design standards, 
Performance evaluation, Volatile organics, Organ- 
ic compounds. 


The air stripping process has been used successful- 
ly in many applications for removal of volatile 
organic compounds from groundwater supplies, 
plant process flows, and waste streams. Air strip- 
ping has advantages such as simplicity or oper- 
ation, low capital costs, and very low operation 
and maintenance costs when compared to other 
methods of volatile organics removal. One of the 
few limitations on the process is the range of 
compounds that are strippable - stripping is eco- 
nomically feasible on compounds such as the 
chlorinated solvents (TCE, PCE, etc.), lightweight 
aromatics (benzene, toluene, etc.) nd o' easily 
volatilized compounds. The purpose of this study 
was to examine the feasibility of stripping less 
volatile compounds by raising the process tempera- 
ture to increase their volatility. This study was 
formed in order to design a modular, portable 
Rion temperature air stripping system for use at 
hazardous material spill sites. The location that 
— the study was a surface aquifer that was 
with Methyl Ethyl Ketone (MEK). 
‘Agpeuiimenaly 11,360 (3000 gallons) of pure MEK 
a tanker trailer and penetrated the 
aquifer. Earlier. ambient temperature stripping tests 
yielded very poor plac efficiencies. Only a 
25% setetton ie in the MEK levels was achieved 
using a mobile pilot air stripper. In comparison this 
pilot system has removed up to 98% of more 
wa compounds such as TCE. Since there was 
virtually no data available on high temperature 
stripping, it was decided to perform pilot studies 
using a sample of water drawn from the most 
heavily contaminated well. The water w: wees 
into a 4, 600 L (6,500 gallon) holding Since 
MEK floats on water, the sampling pump was 
placed just below the water surface in the hopes of 
obtaining the most heavily contaminated sample. 
Concentrations at the beginning of the sample re- 
covery were over 4000 mg/L; these decreased to 
roximately 700 mg/L by the end of the sample 
ps rng The water was yellow and foamy and 
occasionally a milky-white color. Later analysis 
showed MEK levels of about 1000 mg/L in the 
raw water used for the testing. (See also W88- 
02132) (Lantz-PTT) 
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DYE SENSITIZED PHOTO-OXIDATION OF 
BROMACIL IN WASTEWA’ 

Tennessee Technological Univ., Cookeville. 
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Descriptors: ‘*Wastewater treatment, *Dyes, 
*Photo-oxidation, *Chemical treatment, Oxidation, 
Bromocil, Hyvar X-L, Hydrogen ion concentra- 
tion, Gas chromatography, Dissolved oxygen, 
Methylene blue, Suspended solids. 


At the present time, insufficient information is 
available for the design of a full scale solar detoxi- 
fication system. The objective of this study was to 
eng such information by performing the fol- 
eS tasks: (1) Determine the feasibility of dye 
photooxidation for wastewater detoxifi- 

a: ina Field situation; (2) Test a refractory and 
toxic organic compound for degradation by pho- 
tooxidation; (3) Determine the effects of mixing, 
dye concentration, dissolved oxygen concentra- 
tion, pH value, initial substrate concentration, 
solids settling, light intensity, and detention time 
on substrate removal; (4) Determine the extent to 
which the substrate can be removed; and (5) De- 
scribe mathematically the rate of degradation ob- 
served. Secondary unchlorinated effluent from the 
City of Livingston, TN Wastewater Treatment 
Plant was the source of water for the bench scale 
studies. The water was pumped from the overflow 
weirs of the secondary clarifier into a series of six 


208 L (55 ge) ca containers. Ex; ents were con- 
ducted during the period of h 20 to April 18, 
1985, during Svhich time 6 batch experiments were 
performed. A total of 36 different o; ing combi- 
nations were investigated using various pH values 
(adjusted to desired value with 6N NaOH), pr 
concentrations, = — po magge yea 
mixing regimes, random effects of sunlight 
Sealy and suspended solids. Hyvar X-L (broma- 
cil) extraction efficiency declines at pH values 
above 9.0. COD analyses were inconclusive due to 
the volatility of inert ingredients Sy in the 
bromacil source. Industrial grade MB (TRICON) 
is as effective a photosensitizing agent as laborato- 
ry grade MB and considerably less expensive. 
Solids settling enhances substrate removal; howev- 
er, the removal is due to adsorption of the sub- 
strate onto suspended matter, rather than to pho- 
tooxidation of the substrate. Photooxidation rates 
are unaffected for bromacil concentrations up to 40 
mg/L. At higher concentrations, the DO is deplet- 
ed and reaction rates decline. Sunlight intensities in 
the range of 300-900 W/sq m are sufficient to 
initiate the photooxidation mechanism. (See also 
W88-02132) (Lantz-PTT) 
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REMOVAL OF TOTAL TOXIC ORGANICS AT 
FORD MOTOR COMPANY, 

McNamee, Porter and ge Ann Arbor, MI. 
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Lawrence. 


IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 703-709, 8 fig, 6 ref. 


Descriptors: *Wastewater treatment, *Volatile or- 
ganics, *Organic compounds, *Ford Motor = 
pany, Aeration, Spraying, Air an Minoan 
matical studies, Industrial wastewater, 

ture, Chemical reactions, Mass transfer. 


Both spray nozzle and surface aeration systems are 
capable of stripping volatile total toxic organics 
from the wastewater at Ford Motor Comgeny, 
Ann Arbor, MI. The nozzle system has the advan- 
tage of being com erage the surface aeration 
system is energy e! it. The critical design fac- 
tors in the spray nozzle system are nozzle size, air- 


statistical model incorporating these 

has been developed to aid in design. 

design factors in the surface aeration system are 
power-to-volume ratio, type of aerator, tempera- 
ture, number of stages and detention time. The 
value of the mass transfer rate constant, depends 
upon the unit power input, the aeration device and 
the wastewater temperature. Once a mass transfer 
rate constant value is determined for an aeration 
system, the required detention time can be calcu- 
lated. (See also W88-02132) (Lantz-PTT) 
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SHOCK LOAD CAPABILITIES OF ANAERO- 
BIC SYSTEMS TREATING HIGH STRENGTH 
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Descriptors: *Shock load, *Pollutant load, 
*Wastewater treatment, *Anaerobic digestion, Bio- 
logical treatment, Industrial wastewater, Tempera- 
ture, Hydrogen ion concentration, Aerobic diges- 
tion, Nutrients. 


High tren; industrial wastewaters present a 
unique challenge to biological treatment processes, 
especially aerobic systems. Extensive pilot studies 
with both fixed-film and sus _ growth anaero- 
bic systems over the past four years have shown 
their stability and capabilities of operating under 
changing conditions relative to substrate removal, 
effluent quality, gas production, and gas quality. 
When compared to aerobic systems, these anaero- 
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bic systems have demonstrated many advantages 
relative to ‘real world’ operational considerations. 
Accurate prediction and modeling of treatment 
performance and gas production can be accom- 
plished when substrate utilization and gas produc- 
tion are expressed as a function of the mass sub- 
strate loading rate by monomolecular kinetics. The 
anaerobic systems, when designed and i en 
properly, produce high treatment efficiencies with 
stable methane production. At times during shock 
load studies, the substrate loading rates were dou- 
bled for 24 hours with very little effluent substrate 
leakage and impact on the gas production rates. 
Temperature and pH were found to be two of the 
most critical factors. When the pH was allowed to 
go below 6.5, operational problems were encoun- 
tered. Decrease in temperature during continuous 
feeding had significant negative impacts on both 
effluent quality and gas production. Various inves- 
tigations on the effects of shock loads due to 
variations in feed concentration, flow rate, pH, 
temperature, and nutrients revealed that both types 
of anaerobic systems (suspended growth and fixed- 
film) could handle such shocks if the systems were 
properly monitored and controlled. The studies 
presented here show the ‘real world applicability 
of designing and operating anaerobic treatment 
systems for high strength industrial wastewaters. 
(See also W88-02132) (Lantz-PTT) 

W88-02203 


ENHANCED COD REMOVAL FROM PHAR- 
MACEUTICAL WASTEWATER USING POW- 
DERED ACTIVATED CARBON ADDITION TO 
AN ACTIVATED SLUDGE SYSTEM, 

Rexnord, Inc., Milwaukee, WI. EnviroEnergy 
Technology Center. 

R. A. Osantowski, C. R. Dempsey, and K. A. 
Dostal. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 719-727, 5 fig, 3 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Pharmaceu- 
tical industry, *Industrial wastewater, *Activated 
carbon, *Activated sludge, Biological treatment, 
Pilot plants, Chemical oxygen demand, Powdered 
activated carbon, Suspended solids, Mixed liquor 
solids. 


On October 27, 1983, the EPA promulgated final 
Pharmaceutical Manufacturing Point Source Cate- 
gory Effluent Limitations Guidelines, Pretreatment 
Standards, and New. Source Performance Stand- 
ards. In this rulemaking, the Agency decided to 
return to the 1976 Best Practicable Control Tech- 
nology Currently Available subcategorization 
scheme, and, as a result, the 1982 proposed COD 
regulations are no longer a valid point of compari- 
son. A final decision on appropriate Best Available 
Technology Economically Achievable limitations 
and NSPS for COD was postponed until additional 
information could be obtained on applicable COD 
removal technologies and their achievable concen- 
trations. This paper presents the results of PAC/ 
activated sludge studies for the treatment of phar- 
maceutical industry wastewater. From September 
to December, 1984, an eighty-three (83) day study 
was conducted using a biological pilot plant as the 
control, and two other biological systems as the 
experimental (PAC fed) systems. The three acti- 
vated sludge units were operated in parallel. The 
objective of this study was to evaluate the effec- 
tiveness of powdered activated carbon addition to 
the activated sludge process to reduce effluent 
COD concentrations. It was found that PAC addi- 
tion to the activated sludge process can increase 
the soluble COD removal from pharmaceutical 
manufacturing wastewater. The PAC/activated 
sludge process cannot be recommended as a viable 
process for this plant’s wastewater until the cause 
of the viscous floating mixed liquor suspended 
solids is identified and adequate safe; against 
its occurrence are demonstrated. (See also W88- 
02132) (Lantz-PTT) 

W88-02204 





TREATMENT OF PHENOL-FORMALDEHYDE 
RESIN WASTEWATERS. USING ROTATING 
BIOLOGICAL CONTACTORS, 

Wuhan Inst. of Urban Construction Engineering 


(China). 

C.-W. Huang, Y. T. H and Y.-S. Dong. 

IN: Proceedings of the Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 29-746, 11 fig, 13 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Formalde- 
hyde, rs biological contactors, *Wuhan, 
*China, Biological treatment, Phenols, Chemical 
——- demand, Temperature, Pollutant load, 
esins. 


tn iterng lth washing inthe phenol lant and it and 

henol, formaldehyde, methano 

from the phenol-formaldehyde resin plant. Phenol 

reacts with formaldehyde in the presence of hydro- 
condensation 


ing resins. Wastewaters produced from 

these various processes are called the phenol-form- 

aldehyde wastewaters. For phenol formaldehyde 

resin wastewaters containing 300 mg/L phenol, 

4 — formaldehyde, i biologs mg/L COD, 

-shaft 4-stage rotating gical contactor 

(RBC) ot a hydeealic detettion thee time of 2.8 hours 

oma tae “5 phenol, 93% formaldehyde, and 
. For wastewaters containing 

rmaldehyde, and 


, the 1-shaft 4-stage and 3- 
in series at a hydraulic detention 
time of 4.5 hours removed 99.9% phenol, 100% 
formaldehyde, and 90% COD. For high 
wastewaters, the minimum hydraulic wastewaters, 
the minimum hydraulic detention time should be 
2.8 hours. The 1-shaft 4-stage and 3-shaft 
RBC in series could handle shock loading wi 
hydraulic detention time of 4.5 hours and a 
surface loading rate of no lo: than 38 
day. It took 2 days for the 1-shaft 4-stage 
with a hydraulic detention time of 2.8 hours and a 
COD surface loading of no lar; DL 
day to recover from the shock 
parameters developed in this study were Pores 
m/day of phenol surface loading, 33.3 
of COD surface loading, 6.4 4 m/day of formal- 
hydeaulic losin S “oa f phenol fe 
ydra tripping o and 
dehyde by the RBC cradle Gapindind 
temperature and the eifluent concentration. (See 
also W88-02132) (Lantz-PTT) 
'W88-02205 


WASTE ACTIVATED SLUDGE DIGESTION 
WITH THERMOPHILIC ATTACHED FILMS, 
New York State Coll. of Agriculture and Life 
ae Ithaca. Dept. of Agricultural Engineer- 


U. ma Han, R. M. Kabrick, and W. J. Jewell. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 747-758, 7 fig, 3 tab, 17 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge, *Thermophilic bacteria, *Anaerobic diges- 
tion, Biodegradation, Chemical oxygen demand, 
Digestion, Retention time, Solids, Separation. 


This 1.5 year study was conducted _to determine 


attached film expanded bed process to treat organ- 
ic slurries such as waste activated sludge. All labo- 
ratory reactors were operated at 55C. Completely 
mixed controls were compared to single-pass ex- 
panded beds where the raw untreated activated 
sludge, or the hydrolyzed activated sludge, was 
added to the system. The single-stage expanded 
bed was contrasted to the two-phase system where 
hydrolysis was used prior to the expanded bed. 
Completely mixed thermophilic digesters were ca- 
pable of achieving 95% conversion of biodegrada- 
ble organic matter in 30 days and 74% conversion 
in 7.5 days. The total biodegradable fraction of the 
real waste activated sludge (RWAS) was 57% 
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with an estimated 5-day SRT whereas the labora- 
fae! $v ape waste activated sludge (LWAS) 
a 43% total biodegradable fraction of the total 
COD with a 10-day solids retention time. A 3-day 
h retention time in the hydrolysis, com- 
ly mixed unit at 55C resulted in solubilization 

of 93% of the total COD of the LWAS. Compara- 
ble solubilization efficiencies for RWAS were as 
resulted 

WAS but was 


bed in less than 15-hour 


tion time in the 55 C hydrolysis unit followed by a 
T with or without separa- 
arg 85% conver- 

ID. (See also W88- 


02132) (Lantz- 
W88-02206 


IN-BASIN CHLORINATION FOR CONTROL 
OF ACTIVATED SLUDGE BULKING IN IN- 
ASTE TREA 


DUSTRIAL 'LANTS, 
—" de Nemours (E.I.) and Co., Wilmington, 


G. Wi. Kirby , D. Troe, R. Gray, D. Jenkins, and 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue Uni y, West Lafayette, Indi- 
ana, May 14-15, 1985. "Butterworths, Boston, MA. 
1985. p 759-773, 16 fig, 5 tab, 5 ref. 


Descriptors: *Chlorination, *Activated sludge, 
*Wastewater treatment,  *Bulking sludge, 
Wastewater facilities, Polymers, Biological treat- 
ment, Chemical oxygen demand, Chlorine. 


In-basin chlorination has been used successfully to 
control activated sludge bulking at three full-scale 
industrial waste treatment plants. The use of C12 
for bulking control resulted in prevention of treat- 
ment plant upsets which could have led to NPDES 
— liance and, in two instances, re- 
sulted in le cost savings over the prior 
ice of wre polymers. When dealing with 
tous organisms that grow inside the activat- 
ed sludge floc and cause bulking due to the pro- 
duction of a ‘stretched out’ diffuse floc, in -basin 
chlorination can cause some deterioration of efflu- 
ent quality for both turbidity and soluble COD. 
These deteriorations appear to be related to 
ci2 a recovery from them is rapid following 
the reduction and/or cessation of Ci2 dosing. In 
the cases described here, it was possible to amelio- 
rate the bulking problem using in-basin chlorina- 
tion without causing effluent discharge limitations 
to be exceeded. For the ‘stretched out’ diffuse floc 
bulking situation, there appears to be a site specific 
‘threshold level” level’ pe — at which filamentous 
bulking rapidly declines. Before this ‘threshold 
level’ is achieved, small changes in the bulking 
condition are observed; when this level is exceeded 
significantly, measurable deterioration in effluent 
quality may be observed. On the one occasion that 
measurements were made, in-basin chlorination for 
ee ee ee eee 
effluent concentrations chlorinated organics. 
= also W88-02132) Lents PTT) 
W88-02207 





pager EXTENDED AERATION PLANT 
R MINIMIZING SLUDGE PRODUCTION, 
Delaware Univ., Newark. Dept. of Civil Engineer- 


AY a Rozich, and A. F. Gaudy. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 775-784, 4 fig, 6 tab, 8 ref, append. 


Descriptors: *Aeration, *Modified extended aer- 

ation, *Sludge, *Wastewater Fo ames Aerobic 

digetion, Activated sludge, Digestion, Biological 

—- Design Process control, 
ts. 


This report describes a modification of the ex- 
tended aeration process which can be utilized as a 
method for sgniicantl —— or possible elimi- 
nating both the primary and secondary sludge 
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streams in wastewater treatment plants. The crux 
of this process modification rests on utilizing an 
aerobic digester as a source of recycle cells for the 
aeration tank in an activated sludge process; both 
primary and secondary sludges are digested in this 
reactor and no sludge is wasted from this system. 
Because of the relatively lengthy hydraulic deten- 
tion time in the aerobic digester, the concentration 
of recycle sludge becomes relatively constant; con- 
sequently, the aeration tank benefits from the con- 
stant concentration of recycle sludge control tech- 
nique. In this report, a preliminary modelling ap- 
proach is given for this process modification, and it 
is compared and contrasted with a conventional 
activated mn 4 treatment plant scheme. In a cost 
analysis which compares capital and operatin, 
maintenance costs for a 10 MGD flow rate, t 
modified process is shown to be significantly more 
cost-effective than the conventional treatment 
plant scheme. (See also W88-02132) (Lantz-PTT) 
'W88-02208 


PERFORMANCE OF AN ANAEROBIC FILTER 
TREATING SOLUBLE CARBOHYDRATE 
WASTE, 

Mass Transfer Systems, Inc., Fall River, MA. 

F. J. Siino, F. C. Blane, and J. C. O’Shaughnessy. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 785-793, 12 fig, 3 tab, 10 ref. 


Descriptors: *Anaerobic filters, *Carbohydrates, 
*Wastewater treatment, *Food-processing wastes, 
Fructose, Chemical oxygen demand, Biological 
treatment, Filtration, Biological oxygen demand, 
Suspended solids, Organic compounds, Biomass. 


Use of anaerobic filters to treat synthetic soluble 
carbohydrate wastes was studied. Fructose corn 
syrup was used as the carbon source to simulate 
the sweetener used by a typical soft drink bottling 
company. Soft drink bottling waste characteristics 
are typically very low in suspended solids with 
soluble COD concentrations ranging from 1,000 to 
6,000 mg/L. The anaerobic filter is applicable to 
the treatment of soluble fructose waste. It would 
be applied to the soft drink bottling industry as a 
pretreatment process. The filter could convert a 
substantial amount of the influent COD with very 
little power input. The methane produced co8uld 
be used to assist in heating the filter. The second 
stage (aerobic process) could be used to meet 
NPDES limitations for BOD and suspended solids. 
For 200 days of continuous flow, the maximum 
organic removal rate was 298 Ibs COD/1000 cu ft/ 
day at an influent organic loading of 466 1b/1000 
cu ft/day. A filter operating at a 41 hour (1.7 day) 
hydraulic retention time was able to remove 85- 
90% of the 1,200 to 6,000 mg/L soluble COd. The 
137 day solids retention time developed in this 
particular filter appears to be sufficient to handle 
the range of influent waste strength from a soft 
drink bottling operation. Approximately 77% of all 
biomass was in the first section (stage) of the filter. 
This correlates with the high degree of soluble 
substrate stabilization in this bottom section. (See 
also W88-02132) (Lantz-PTT) 

W88-02209 


EVALUATION OF BIODEGRADATION KI- 
NETICS FOR PRIORITY POLLUT. 
Engineering-Science, Fairfax, VA. 

D. M. Philbrook, and C. P. L. Grady. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 795-804, 6 fig, 2 tab, 25 ref. NSF Grant No. 
CEE-8116870. 


Descriptors: *Performance evaluation, *Kinetics, 
*Wastewater treatment, *Biodegradation, Prior- 
ities, Modified infinite dilution test, Biomass, Or- 
ganic carbon. 


The application of reactor engineering techniques 
with appropriately variable kinetic parameters will 
allow explicit evaluation of probable changes in 
removal efficiency. Once the engineer and opera- 
tor can predict what is likely to occur, then they 
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can use their judgement and the art of engineering 
to do the best job possible. Without such analyses, 
however, they cannot make rational decisions and 
the results of their efforts will be less than optimal. 
Available techniques for measuring the kinetics of 
priority pollutant removal were evaluated to pro- 
pose modifications which make it both rapid 
enough and easy enough to provide the type of 
data needed by the designer and the operator. It 
was found that the modified infinite dilution tests 
allows rapid determination of the kinetic param- 
eters describing biodegradation of priority pollut- 
ants. Use of the infinite dilution test allows explicit 
measurement of the day-to-day variability in re- 
moval capability of a given biomass for a priority 
pollutant. The presence of other carbon sources 
during measurement of biodegradation kinetics 
greatly increases the variability in the observed 
myer (See also W88-02132) (Lantz-PTT) 


MEMBRANE TECHNIQUE FOR BIOMASS 
RETENTION IN ANAEROBIC WASTE TREAT- 
MENT PROCESSES, 

Newcastle upon Tyne Univ. (England). Dept: of 
Civil Engineering. 

C. B. Saw, G. K. Anderson, A. James, and M. S. 
Le. 


IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 805-811, 10 fig, 14 ref. 


Descriptors: *Membrane , filters, *Biomass, 
*Wastewater treatment, *Anaerobic digestion, 
Mixed liquor solids, Biological treatment, Solids, 
Digestion, Ultrafiltration. 


A new concept of operating completely mixed 
digesters using crossflow filtration units for bio- 
mass retention is presented. To date, one of the 
major difficulties in anaerobic digestion has always 
been to retain a sufficient quantity of active bio- 
mass in the reactor. In anaerobic systems, the 
microorganisms reproduce less rapidly than in aer- 
obic systems and a longer minimum SRT (solids 
retention time) is required to accomodate the 
slower net growth rate. Numerically, the recipro- 
cal of the SRT is the net growth rate of the system. 
For the system to function satisfactorily, the reci 

rocal of the design SRT of the process must be in 
excess of the minimum time it takes for the micro- 
organisms to reproduce in the process. Below this 
minimum SRT, the microbial cells will be washed 
out of the system at a faster rate than they can 
multiply and the system fails. These limitations can 
be overcome be retaining the biomass within the 
digester for periods longer than the waste undergo- 
ing digestion thereby increasing the density of the 
bacterial populations in the reactor. In the contact 
process, a settlement tank is used to concentrate 
and recycle the biomass to the digester. However, 
settling is not an efficient process at high MLSS 
(above 10000 mg/L), and hence it limits the range 

of loading rates which can be used. Both ul i 
tration and the new generation of highly asymmet- 
ric microporous membranes were shown to be 
useful for biomass/effluent separation. However, 
On average, microporous membranes yield about 
40% higher flux than ultrafiltration membranes. A 
new design of crossflow microfiltration equipment 
capable of handling high solids concentration has 
been found suitable for biomass retention in anaer- 
= + oe (See also W88-02132) (Lantz-PTT) 


APPLICATION OF THE SPINNING DISC RE- 
ACTOR AS AN OZONE CONTACTOR, 
Newcastle upon ‘ia Univ. (England). Dept. of 
Civil Engineerin, 

G. K. eR) R. Howarth, and J. 


IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 813-823, 11 fig, 17 ref. 


Descriptors: *Ozonation, *Spinning disc reactor, 
*Ozone contactors, *Wastewater treatment, 
Ozone, Ultraviolet radiation, Biological oxygen 
demand, Chemical oxygen demand, Organic 


carbon, Color, Turbidity, Suspended solids, Oxy- 
photolysis, Photolysis. 


Studies carried out in the U.S.A. have ascertained 
that ozone utilization could be increased by using 
ultraviolet radiation in conjunction with ozone. 
Because of the low bond strength of ozone and its 
large absorption coefficient in the U.V. range, one 
would expect a photochemical change to occur. 
The method by which ultraviolet radiation en- 
hances the oxidation of organic molecules appears 
to be two-pronged. First, ultraviolet energy de- 
composes ozone molecules to reactive oxygen 
atoms and ee — — along with 
intact ozone molecules, attac! organic species 
present and oxidize them. ve ultraviolet 
energy activates some ible to ont thus render- 
ing them more susceptible to oxidation. Excitation 
of the molecules occurs and free are pro- 
duced which are very reactive in the presence of 
ozone. Therefore, if the treatment time and amount 
of ozone required could be reduced, an extremely 
efficient technique might be achieved. It has been 
previously shown that the use of ozone alone as a 
tertiary treatment process for wastewaters results 
in increased biodegradability and a reduction in 
BOD, COD, TOC, color, turbidity, a 
solids. The spinning disc reactor was further used 

in this work to —_ the oxyphotolysis yond 
U.V. oxidation) of wastewaters. The main dimen: 
sionless variable which are applicable to describe 
the flow of liquid on a spinning disc have ben 
identified and used in the derivation of mass trans- 
fer equations for assessing the performance of the 
spinning disc reactor. It been shown that the 
high mass transfer rates attained are due to- the 
bulk mixing action of the ripples at the free surface 
of the liquid film and not to the increase of interfa- 
cial area due to the ripples. The authors have 
previously shown that ozone in conjunction with a 
spinning disc reactor is particularly useful for terti- 
ary treatment of municipal and industrial effluents. 
The formation of ripples on a liquid film flowi 
across a spinning disc results in an extremely 
cient method of simultaneous ‘exposure’ and 
‘mixing’, enabling the liquid to be brought into 
intimate contact with the gaseous phase for parti- 
cle oxidation or disinfection and simultaneous 
liquid phase reaction. (See also W88-02132) (Lantz- 


W88-02212 


REGULATION OF THE SYNTHESIS OF THE 
ai ENZYMES IN ACTIVATED 


Wisconsin Univ.-Madison. Dept. of Civil and En- 


vironmental Engineering. 

T. J. Simpkin, and W. C. Boyle. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 825-835, 1 fig, 4 tab, 22 ref. 


Descriptors: *Denitrification, *Enzymes, *Activat- 
ed sludge, *Wastewater treatment, Biosynthesis, 
Microbiological studies, Biochemistry, Chemical 
analysis, Municipal wastewater, Nitrates. 


A conceptual model illustrates the biochemical and 
microbiological regulation of activated sludge 
traits. Denitrification is used as an example of how 
the model would operate based on biochemical and 
microbiological theory. To determine the actual 
configuration of the cuted for activated sludge, an 
assay for the denitrifying enzymes was devel 

This assay is described along with results w ich 
give clues as to the importance of enzyme synthe- 
sis in regulating the denitrifying enzymes. The 
denitrifying enzyme assay reported does not pro- 
vide direct information about the kinetics of deni- 
trification in-vitro. The levels of the denitrifying 
enzyme activity that limit the rate of denitrification 
depend on the organic strength of the waste. An 
activated sludge system receiving a dilute munici- 
se wastewater may not be limited by a certain 
level of enzyme activity that would limit a system 
receiving a more concentrated waste such as an 
industrial waste. Municipal systems also may have 
enzyme activity entering the system with the 
waste. This activity may be sufficient to keep from 
limiting the rate of denitrification with the dilute 
wastewater. A general conclusion may be drawn 
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about the synthesis of the denitrifying enzymes in 
—e systems. The results presented above 
that a a nitrifying activated sludge will 
sufficient nitrate and anoxic sites (in the c! 

fiers or in microsites in the floc) for synthesis of 
the denitrifying enzymes to be 70-100% complete. 
Thus, in contrast to some theories, repression of 
the enzymes should not be the most im —— 
effect that oxygen has on denitrification, Regula 
tion at the level of enzyme activity (inhibition) is a 
more likely reason for oxygen to limit denitrifica- 
tion. (See tee W88-02132) ) (Lantz-PTT) 

W88-02213 


ACTIVATED SLUDGE TREATMENT OF A 
HIGH STRENGTH NITROGENOUS WASTE, 
Virginia Military Inst., Lexington. Dept. of Civil 


R. O. Mines, and J. H. Sherrard. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 837-846, 8 fig, 4 tab, 33 ref. 


Descriptors; *Activated sludge, *Wastewater 
treatment, *Nitrogenous wastes, Biological treat- 
ment, Ammonia, Fertilizers, Nitrogen, Chemical 
oxygen demand, Kjeldahl nitrogen, Dissolved 
oxygen. 


Relatively few studies have been performed on the 
fate of ammonia in wastewaters from the fertilizer, 
coking, petroleum and refining, and organic chemi- 
cal industries wastewaters containing a high con- 
centration of ammonia. This laboratory research 
investigation was undertaken to evaluate the fate 
of nitrogen when treated in an activated sludge 
process at a high initial ammonia. It was revealed 
that higher or; carbon removal efficiencies 
were obtained experimental dat on R-1 oper- 
ating at a COD:TKN ratio of 6:07:1. Lower carbon 
removal at a COD:TKN ratio of 0.65:1 most likely 
resulted from inhibition as a result of the high 
concentration of free ammonia and nitrite y somnee 
in the mixed liquor. R-2 was theoretically 
dices pale d sedken temeeionat Seer sae 
cell residence times and under a dissolved oxygen 
limitation at high sludge ages. The low DO levels 
Suggest that R-2 was operating under a 
dissolved oxygen limitation at high sludge ages. 
Nitrification can be inhibited w insufficient 
las eapvesa stb aniatindion ths deectinted 
a nitrite buildup can result. Total mixed liquor 
solids concentrations increased for both 
COD:TKN ratios studied as sludge age | ame See in- 
creased. TKN and NH3 removal 
— at the higher COD:TKN ratio of 607.1. 
percent distribution of effluent nitrogen was 
considerably different for R-1 and R-2. Ex 
tal data collected on R-1 indicated that a 103(-)-N 
accumulation would occur whereas a nitrite build- 
up would result for R-2. A DO limitation which 


being inhibited and therefore caused a buildup of 
nitrite. (See also W88-02132) (Lantz-PTT) 
W88-02214 


REMOVAL OF AZO DYES BY THE ACTIVAT- 
ED SLUDGE PROCESS, 

Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab. 

G. M. Shaul, C. R. Dempsey, and K. A. Dostal. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 847-854, 2 fig, 4 tab, 15 ref. 


Descriptors: *Azo dyes, *Activated sludge, 
*Wastewater treatment, *Fate of pollutants, Dyes, 
Sludge, Nitrogen, Sodium, Sulfur, Aromatic com- 

Amines, Organic compounds, Biological 
treatment, Chemical analysis, Biodegradation. 


The Water Engineering Research Laboratory, 
Office of Research and Development, U.S. EPA is 
conducting research designed to develop tech- 
niques for predicting the fate of azo dyes in typical 
wastewater treatment systems which are treating 
wastewater contaminated with azo dyes. These 





NMeksance's os in Ine Preteuahectare Nose 
*s use in the Premanufacture 


i 


2 


1985. p 55-869, 13 fig, 11 tab, 6 ref. 
Descriptors: *Wastewater treatment, *Biological 
treatment, *Soy sauce, *Model studies, *Comput- 
< Sg ni *Activated sludge, Simulation 


a SS en 
with the 


A i 
results of treatability studies eeethes 
sauce fermentation wastewater to simulate the 


ous and required too much labor to perform manu- 
ally. In contrast, in a continuous activated sludge 


draw activated sludge system is its flexibility. The 
operation of this system needs not approach a so- 
called steady-state, thereby eliminating the step of 
equalizing influent wasteweti. (See also W88- 
02132) (Lantz-PTT) 

W88-02216 


DEVELOPMENT OF AN ANAEROBIC TREAT- 
MENT PROCESS FOR WASTEWATERS CON- 
TAINING HIGH SULFATES, 

Lagnese and Associates, Inc., Pittsburgh, 


PA. 
M. Olthof, W. R. Kelly, J. Oleszkiewicz, and H. G. 
Weinreb. 
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Waste Treatment Processes—Group 5D 


IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 871-877, 4 fig, 7 tab, 10 ref. 


*Wastewater 


Descriptors: *Anaerobic 
wena *Sulfates, BIOSU FIX, Sodium biosul- 


the sulfides in the gas are considered to be 4 
nuisance potential corrosion problems 
i in undesirable sulfur oxide releases. The 


Another application is for sulfur recovery from 
sludges from ee and the phos- 

| industry in the presence of 
waste mye as undigested m ae PTT) 

sewage ae (See also W88-02132) (Lantz- 


STUDY, 
California Univ., Davis. Dept. of Civil Engineer- 


ing. 
A. D. Levine, G. Tchobanoglous, W. M. Copa, 
and G. Garzonetti. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West ae — 
ana, May 14-15, 1985. Butterworths, Boston. 

1985. p 879-889, 7 fig, 6 tab, 22 ref. 


ies, Chemical analysis, Process control, Costs. 


Treatment of industrial wastewater can be im- 
proved by effective characterization of the size 
distributions of wastewater contaminants. For each 
wastewater treatment operation and process, an 
optimal size range exists over which effective 
treatment can occur. Therefore, size characteriza- 
tion of waste contaminants can be used to facilitate 
the selection mee of appropriate cost-effec- 
for the treatment of 

industrial wastes. *. The results of size characteriza- 
tion analyses can be used as an adjunct to conven- 
tional wastewater characterization tests to obtain 
more specific information regarding the waste to 
be treated. Using leachate treatment as a case study 
for size characterization, the contaminants in lea- 
chates can be grouped into four size ranges. Be- 
cause the chemistry of each leachate is dependent 
a eee ioe were, tae Sue 
is a less cumbersome way of characterizin, 
chates than the use of lists of compounds or = 
of nonspecific measurements. Further size charac- 

terization methods are useful for monitoring leach- 
suo chhanant iti Wale The major benefit of using 
particle size management in industrial waste treat- 
ment is the development of an improved basis for 
the selection and design of treatment process flow- 
sheets. Ultimately, the use of the concepts of i 
cle size management can lead haf more efficient 
operation of engage! por a and reduced treat- 
ment costs. (See also W88-02132) (Lantz-PTT) 
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MOLASSES PROMOTED BIOLOGICAL 
SULFUR RECOVERY FROM HIGH SULFATE 
WASTES, 

University of Southern California, Los Angeles. 
Dept. of Civil Engineering. 

A. Lebel, H. C. G. Nascimento, and T. F. Yen. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 891-896, 3 fig, 5 tab, 17 ref. 


Descriptors: *Molasses, *Sulfur, *Biological treat- 
ment, *Sulfates, *Wastewater treatment, Sulfur 
bacteria, Organic acids, Lactates, Bacteria, Ion 
chuumatiagiahe. Sugars, Inorganic compounds. 


The use of an advanced ion chromatography 
system allowed a thorough investigation of the 
optimal nutrition requirement in the sulfate reduc- 
tion system in a new approach. It introduced the 
ability to simultaneously analyze organic acid and 
inorganic anions in less than 25 minutes and, thus, 
allowed a detailed study of the metabolic behavior 
of the SRB. The work presented in this paper 
discussed the alternative carbon sources to SRB 
and studies one of the most attractive sources, 
molasses, and its applicability to the process. The 
study of citrus molasses utilization by SRB proved 
to be highly effective. The sulfate reduction was 
supported by simultaneous lactate production. 
Therefore, the experimental condition can simulate 
a real life situation (also indicated by the hi 
sulfate loading) to demonstrate how well could ti 
process be applied in the industry. The phenome- 
non of co-existence of lactate producing and sul- 
fate reducing organisms is very significant to the 
process. It indicates that the lactate production can 
take place simultaneously with the sulfate redac- 
tion in a single reactor. Therefore, the economics 
of the process will be greatly improved. The use of 
the advanced ion chromatography system had 
greatly benefited the research by providing a com- 
plete analysis of the major species affecting the 
process. It enabled a thorough investigation of the 
metabolic behavior of the SRB. IT further demon- 
strated its capability to analyze a wide spectrum of 
chemical species including: sugars, organic acids, 
inorganic ions, etc. This analysis method is recom- 
mended for similar biological studies as an essential 
tool for the determination of metabolic pathways. 
(See also W88-02132) (Lantz-PTT) 
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IMPACT OF SELECT INDUSTRIAL WASTE 
COMPONENTS ON BIOLOGICAL PHOSPHO- 
RUS REMOVAL, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mining Engineering. 

S. C. Chiesa, J. A. Postiglione, and S. R. Linne. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 897-903, IC tig, 1 tab, 6 ref. 


Descriptors: *Industrial wastewater, *Biological 
treatment, *Wastewater treatment, *Phosphorus 
removal, Aerobic digestion, Anaerobic digestion, 
Cyanide, Aeration. 


As a first step in assessing the impact of industrial 
wastes on organisms associated with bio-P remov- 
al, this investigation was undertaken to examine 
the response of bio-P cultures to infrequent or slug 
dosing of potentially inhibitory, industrially rele- 
vant wastewater constituents. It is anticipated that 
any bio-P removal system proposed for a waste 
stream containing a more continuous supply of 
potentially inhibitory compounds be examined on 
pilot-scale prior to final process selection. The slug 
discharges emulated in this study can be envisioned 
as the result of either an accidental spill or a 
breakdown in on-site pretreatment systems. Aero- 
bic phosphorus uptake appears much more sensi- 
tive to the presence of industrial waste components 
than does anaerobic phosphorus release. Materials 
such as cyanide which interfere with microbial 
electron transport systems can completely inhibit 

lhosphorus uptake when present in sufficiently 
high concentrations. Phosphorus release is unaf- 
fected, and a one day process upset may result in a 
monthly average effluent violation even if all other 
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values are < 0.5 mg/L. Recovery from industrial 
‘slug’ inputs is rapid with effluent phosphorus con- 
centrations returning to background levels within 
48 hours. The effect of some industrial inputs can 
be minimized by providing aeration during the 
normally anaerobic mix period. Selection of any 
bio-phosphorus removal system should take into 
account the ability of that reactor configuration to 
deal with any anticipated industrial wastewater 
inputs. A viable early warning system and a flexi- 
ble approach to deciding when and where aeration 
is provided on an emergency basis would enable 
treatment plant personnel to effectively deal with 
some intermittent industrial waste inputs. The con- 
centration of inhibitory compounds necessary to 
cause significant ortho-P uptake should be com- 
pared to concentrations anticipated in a combined 
domestic/industrial feed stream to determine if col- 
lection system dilution and equalization will also 
mitigate potential adverse effects on the bio-P re- 
moval system. (See also W88-02132) (Lantz-PTT) 
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ANAEROBIC PRETREATMENT OF CORN 
ETHANOL PRODUCTION WASTEWATER, 
Biothane Corp., Camden, NJ. 

J. Lanting, and R. L. Gross. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA 
1985. p 905-914, 6 fig, 3 tab, 8 ref. 


Descriptors: *Anaerobic digestion, *Pretreatment 
of wastewater, *Ethanol, *Wastewater treatment, 
Industrial wastewater, Biothane process, Chemical 
oxygen demand, Biological oxygen demand, 
Sludge, Load distribution, Biomass, Nitrogen, 
Phosphorus, Hydrogen ion concentration. 


A five-month pilot study utilizing a six cu m 
Upflow Anaerobic Sludge Blanket Biothane di- 
ges ester was recently ormed on site of South 
‘oint Ethanol, a corn ethanol producer in South- 
ern Ohio. After a full 21 weeks of on-site pilot 
testing, it has been demonstrated that the Bio 
system is a very effective pretreatment system for 
the wastewater generated by South Point Ethanol. 
COD and BOD removals averaged over the entire 
pilot study were 76% and 88%, respectively, at a 
volumetric loading of 9.3 kg COD/cu m/d. The 
Biothane system has demonstrated its ability to 
accept large fluctuations in loadings, temporarily 
even as much as triple or quadruple the design 
Operating loading without detrimental effect on 
subsequent performance. Shockloadings can be 
monitored and reacted to in sufficient time to 
prevent serious overloading conditions from oc- 
curring while maintaining optimum conversion of 
waste material. The wastewater was nutrient defi- 
cient. Addition of nitrogen and phosphorus will be 
required in a full-scale system. Caustic was needed 
for pH control at a rate of about 0.08 kg NaOH/kg 
TCOD entering the anaerobic system. Over design 
of the caustic dosing system was shown to be a 
crucial element in the ability of the anaerobic 
aad rocess to successfully overcome periods of shock- 
ing. It has been shown that the anaerobic 
effluent was every amenable to aerobic polishing 
with trickling filters. The average total and soluble 
BOD concentrations before final clarification were 
69 mg/L and 19 mg/L, respectively. Since full 
scale polishing will include a second stage trickling 
filter and clarification, a very high quality final 
effluent is expected. (See also 'w88-02132) (Lante- 


PTT) 
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EVALUATION OF PERCENT REMOVAL VAR- 
IABILITY FOR PRIORITY POLLUTANTS IN 


S, 
Indiana Univ. Northwest, Gary. Lab. for Environ- 
mental Research. 
M. T. Unger, and R. E. Claff. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 915-924, 2 fig, 2 tab, 8 ref. 


Descriptors: *Publicly owned treatment works, 
*Wastewater treatment, Wastewater facilities, Per- 
formance evaluation, Monitoring, Metals, Organic 


compounds, Activated sludge, Trickling filters, 
Chromium, Copper, Mercury, Zinc. 


A statistical approach was used to evaluate the 
percent removal of priority pollutants in publicly 
owned treatment works (POT Ws). Percent remov- 
al data were obtained from POTWs monitored as 
part of an EPA study of the occurrence and fate of 
priority pollutants in 40 POTWs. Percent removals 
of priority pollutants vary significantly among the 
40 POTWSs tested for both metals and organics. 
Metal removals ranged from 32 to 81% while 
organic removals ranged from 52 to 87%. Percent 
removals for a ing priority pollutant are highly 
variable from plant to plant and even from sam- 
pling to sam) — within a given treatment plant. 
etal variability among plants ranged from plus or 
minus 21 to 64% while organic variability ranged 
from 10 to 55%. A linear correlation ca be ex- 
pressed between percent removal and the coeffi- 
cient of variation. Analysis of variation has shown 
significant differences in — removals of prior- 
ity pollutants among 's. Significant differ- 
ences in removal rates dh “also found among 
activated sludge ~~ and among trickling filter 
plants. Analysis of variance revealed no significant 
differences between the activated sludge and trick- 
ling filter treatments for most of the organic pollut- 
ants tested; whereas, significantly better removals 
by activated sludge plants were shown for Cr, Cu, 
ig, and Zn. The above findings support the con- 
clusion that percent removal data vary among 
POTWs and require evaluation on a plant-by-plant 
7 rather than on mean percent removals which 
resentative of all treatment plants. (See 
Ws asm (Lantz-PTT) 
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PERFORMANCE a OF THE AN- 
AEROBIC FLUIDIZED BED BIOFILM REAC- 
TOR: METHANE PRODUCTION FROM GLU- 


COSE, ; 
National Cheng Kung Univ., Tainan (Taiwan). 
t. of Environmental Engineering. 
sand “hal C. T. Li, and W. K. Shie! 
of the Industrial Waste Con- 
feaunce, Ponte Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 325.936, 13 fig, 3 tab, 21 ref. 


a tors: *Anaerobic digestion, *Biofilm reac- 
ethane, *Glucose, *Wastewater treatment, 
*Flnidived beds, Fluidized bed process, Chemical 
oxy demand, Biodegradation, Performance 
uation, Biological treatment, Biomass. 


The anaerobic fluidized bed biofilm reactor 
(AFBBR) was investigated for treatment of a wide 
variety of municipal and industrial wastewaters. A 
full-scale AFBBR is currently under operation in 
the U.S. for treatment of soy processing 
wastewater. This full-scale facility consists of four 
20 ft diameter by 41 ft high single-phase fluidized 
bed reactors wi<! a total desi: appcoae. to remove 
over 34,000 li COD/day. eported gas pro- 
duction rate is 5.4 cu f CH4/Ib “CoD removed. 
This paper paeignees and discussed the efficacy 
of the AFBBR for methane production from 
simple and biode; le substrate with emphasis 
placed on the discussion of substrate utilization, 
methane production, and biomass holdup. Glucose 
was used as the main substrate in the investigation 
described herein. The results of a laboratory-scale 
AFBBR investigation demonstrate that this inno- 
vative process is highly effective for methane re- 
covery from soluble and biodegradable substrates. 
An AFBBR is capable of achieving a high COD 
removal efficiency. COD removal efficiency in 
excess of 90% is achieved at a COD loading of 
about 35 kg/cu m/day. Low strength as well as 
high strength soluble and biodegradable substrates 
can be equally removed in an AFBBR with a high 
utilization efficiency provided that the COD load- 
ing applied is controlled at a desirable level. Nei- 
ther the feed COD nor the HRT alone would 

significantly affect the performance of an AFBBR. 
About 332 L (15 moles) of methane is produced/kg 
COD removed. An AFBBR is capable of achiev- 
ing a very high reactor biomass holdup through 
the immobilization of microorganisms on the fluid- 
ized media, even at a low feed COD concentration 
so long as the COD loading applied is sufficiently 
high. (See W88-02132) (Lantz-PTT) 
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ACCUMULATION OF MUTAGENIC POLYCY- 
CLIC AROMATIC HYDROCARBONS IN BIO- 
LOGICAL SLUDGE, 

North Dakota Univ., Grand Forks. Energy Re- 
search Center. 

C. J. Moretti, and R. D. Neufeld. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 937-947, 4 fig, 7 tab, 19 ref. DOE Grant 
No. DE-AC22-81FC1-299. 
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tion, Trihydrononane, Model studies, Toxicity, 
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The_ absorption pH eo se hydrocarbons 
(PAH) into biological sludge was modeled as a 
two-phase liquid-liquid partitioning phenomenon in 
which PAH distribute between the wastewater and 
the sludge lipid fraction. Using this approach, 
PAH partitioning in an activated sludge system 
was quantified in terms of an equilibrium distribu- 
tion - An equation was developed to 
eg distribution coefficient values for specific 

‘AH. Batch adsorption experiments were per- 
formed to verify the predictive equation, and it 
was found that calculated distribution coefficient 
values matched quite well with experimentally- 
measured values for a range of different PAH. A 
bench-scale activated sludge system was then oper- 
ated to study PAH partitioning during the treat- 
ment of fixed-bed coal gasification wastewater. 
Trihydrononane was found to be the best theoreti- 
cal solvent to use to model PAH uptake into 
biological sludge in the activated sludge system. 
Mutagenicity tests were performed on the sludge 
from the biological treatment system. Sludge muta- 
genicities for this system were typically found to 
be several times higher than mutagenicities meas- 
ured for municipal wastewater treatment biological 
sludges. The measured sludge mutagenicities were 
correlated with the pure compound mutagenicities 
of the PAh present in the sludge in order to 
establish a link between the PAH content of the 
sludge and its actual mutagenic potential. A sum- 
mary equation was then developed which used the 
PAH distribution coefficient, the mutagenicity cor- 
relation, and the PAH concentrations of the acti- 
vated sludge effluent wastewater to predict the 
mutagenic potential of the sludge in units of rever- 
ants/microL VSS (volatile suspended solids). This 
equation can be used as means of estimating the 
mutagenicity of the sludge produced by the acti- 
vated sludge system from routing aqueous PAH 
measurements. (See W88-02132) (Lantz-PTT) 
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DEVELOPMENT OF BIOFILM IN THE AN- 
AEROBIC ROTATING BIOLOGICAL CON- 
TACTOR PROCESS, 

Northeastern Univ., Boston, MA. Dept. of Civil 
Engineering. 

M. J. Laquidara, F. C, Blanc, and J. 
O’Shaughnessy. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 949-958, 9 fig, 7 tab, 8 ref. 
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The configuration of the Anaerobic Rotating Bio- 
logical Contactor (AnRBC) process is very similar 
to the aerobic rotating biological process except 
that the reactor is covered and sealed, an anoxic 
atmosphere exists above the liquid surface, and 
disk submergence is greater than in aerobic sys- 
tems since oxygen transfer is not a consideration. 
The objectives of this study were to develop « 





design information with respect to biofilm attach- 
ment patterns for the AnRBC process. Information 
such as attached biofilm growth kinetics, attached 
‘ionghed peeing and BP een and 

ou; iofilm properties characteristics 
were evaluated. two payee sa AnRBC units 
which were housed in a temperature controlled 
room set at 35 C were Utilized i in the study. Attach- 


attached biological film were observed..Maximum 
attachment rates for the attached biological film 
were observed at organic loading rates between 20 
and 50 gm COD/ veg m/day. Maximum average 
growth quantities of 4.2 mg dry mass/sq cm and 60 
mg wet mass/sq cm were observed for this system 
after one year operation. Maximum average wet 
thickness of 1 mm for sections removed from the 
system were observed. Actual filament lengths of 2 
to 3 mm were visually observed. Therefore, disk 
pone oe bea east 6mm it bridging i no 
or engineering purposes, pro. times 
to develop 75% of attached equilibrium biomass at 
a loading of 60 gms COD/sq m/day for this system 
appear to be approximately 100 days. Visual obser- 
vations show that the biofilm’s color changes as a 
function of applied organic loads. No detectable 
physical change, as measured by wet/dry mass 
ratios, other than color was observed in the biofilm 
as a function of — organic load and film age. 
Organic carbon in the biofilm, as measured by 


Oe Sar wees See eee 
rates were increased. Settling rates for the 

biofilm of 2 to 3 cm/min were 

‘ganic loading rates and biofilm 

ne oa times. (See W88-02132) (Lantz-PTT) 
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DIGESTION IN THE FEDERAL REPUBLIC OF 
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Weston (Roy F.), Inc., West Chester, PA. 

K. Deeny, J. Heidman, and J. Smith. 

IN: Proceedings of the 40th Industrial Waste Con- 
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ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 959-968, 4 fig, 3 tab, 24 ref. 
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In West Germany, three variations of thermophilic 
aerobic digestion systems have been constructed 
on a full-scale. These include systems marketed by: 
(1) Fuchs Gas and Wassertechnik GmbH and Co. 
K.G.; (2) Thieme UmwelHecknik GmbH; and (3) 

Babcock (Deutsche Babcock analgen Aktingesuls- 
chaft). Of these manufacturers, Fuchs is the lead- 
ing supplier of these systems with approximately 
13 of the 17 facilities in West Germany and Swit- 
zerland (per the manufacturer). Due to the number 
of systems installed and the early research and 
development work performed, the autothermal 
thermophilic aerobic digestion (ATAD) systems 
that are visited were all systems supplied by Fuchs. 
Thieme and Babcock installations were discussed 
with manufacturer’s representatives and data were 
solicited while in Germany. Process performance 
factors were generally found to be acceptable. 
These included: volatile solids retention > 40%, 
thermophilic (>43 C) temperature conditions in 
the second stage reactor, apparent pathogen reduc- 
tion, and infrequent incidence of odors. Additional- 
ly, cost analyses performed in West Germany have 
indicated that the ATAD system in the most cost 
effective alternative for sludge digestion (com- 
pared to-conventional aerobic and anaerobic di 
tion) for facilities of small to medium size (<4 
MGD). The cost comparison made as a result of 
this ATAD assessment indicates that this relation- 
ship may hold true for the U.S. as well. It is 
important to note that no consideration was given 
to the benefit of achieving ‘pasteurization’ of the 
sludge during cost comparisons formed in West 
Germany or in the U.S. Typically, an additional 
process (i.e., gamma irradiation) may be required 
to achieve similar levels of sludge quality. This 
benefit may significantly increase the apparent cost 
benefits of the ATAD process. (See W88-02132) 
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APPROACH TO EUTROPHICATION PROB- 
LEMS CLOSE TO AN EXPANDING METROP- 
OLIS IN AUSTRALIA, 

VBB/SWECO Consulting Group, Stockholm 
(Sweden). 

For primary bibliographic entry see Field 5G. 
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ENVIRONMENTAL REGULATIONS AND 
LOGY, THE NATIONAL PRETREAT- 

Eaviroamental Prot 

Environmental Protection A; Washington, 

DC. Office of Water Eifototaest.” 

Technology Transfer Report No. EPA/625/10- 

86/005, Joly 1986. 27 p. 15 fig, 3 tab, 11 ref. 
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ox er - wastewater, Regulations, National programs, 

ederal jurisdiction. 


Undesirable effects resulting from the discharge of 
industrial wastewater into municipal sewers can be 
prevented. Industrial plants, using proven pollution 
control technologies, can remove pollutants from 
their wastewaters before discharging them into the 
municipal sewage treatment system. This practice 
is known as ‘pretreatment.’ Industry is already 
nee its wastewater in many communities. 
Pretreatment Program, a itive 

efter’ of federal, state, and Spo Officials, is imple- 
menting this practice on a nationwide basis. By 
reducing the level of paltutgnts discharged by in- 
dustry into municipal sewage systems, the program 
ensures that industrial development vital to the 
economic well-being of a community will be com- 
patible with a healthy environment. This document 
explains the need for the National Pretreatment 
oa ; describes a federal, state, and local roles 


INTERNATIONAL CONFERENCE ON APPLI- 
CATION OF ADSORPTION TO WASTEWATER 
TREA IINGS. 


TMENT, PROCEED 

February 16-19, 1981, Nashville, TN. Enviro 
Press, Inc., Nashville, TN. 1981. 615 p. Edited by 
W. Wesley Eckenfelder. 


Descriptors: *Adsorption, *Wastewater treatment, 
Regulations, Process design, Economic aspects, 
Costs, Water reuse, In situ ae. 


The need for technology for cost effective removal 
of toxic materials from wastewaters will not abate. 
This need is real, but the regulatory framework 
based on past performance cannot identify 
tion technology as the technological basis for 
waste water limitations unless it can be shown to 
be applicable on a broader than case-by-case basis. 
The technology-based regulatory p: drives a 
conventional treatment market, and that market is 
ing mature. With this regulatory ive 
in mind, it is suggested that a broader icati 
at lower cost is needed. Both the science of adsorp- 
tion principles and the engineering of reduced cost 
must be investigated more aggressively. The areas 
of investigation could include: hierarchal adsorbate 
displacement, insitu regeneration, continuous proc- 
ess design, more efficient or lower cost regenera- 
tion technology, adsorbate recovery/reuse con- 
cepts, in-plant uses, more effective adsorbants, and 
prediction of applications in wastewater — 
Each paper presented in this book discusses one 
more of these points. (See W88-02285 thru wae. 
02311) (Lantz-PTT) 
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ref. 


Descriptors: *Wastewater treatment, *Model stud- 
ies, *MADAM, *Carbon, *Adsorption, Activated 
carbon, Cost analysis, Process design, Bioactiva- 
tion, Biological treatment. 


Adsorption processes re Borage activated 
carbon have emerged as technically and economi- 
cally viable means for advanced wastewater treat- 
ment and for removal of specific harmful organic 
chemicals. The technology of adsorption is rela- 
tively sophisticated, as it must be to address a 
— of such scope and magnitude. Both per- 
formance and costs are dependent upon the effi- 
ciency of process design and operation. The most 
approaches to the design and operation 

of carbon systems must be used to ensure efficient 
pes cost effective applications. These, in turn, must 
be predicated on a sound understanding of the 
mechanisms and dynamics of adsorption processes, 
and of system variables which effect process per- 
formance. A number of significant concepts and 
considerations associated with the use of activated 
carbon for treatment of wastewaters have been 
identified and discussed in this paper. The proper- 
ties of activated carbon, and the dynamics of ad- 
—— processes are addressed in the context of 
lection of carbons and selection of reactor con- 
Seiten A predictive design model - MADAM 
- which synthesizes process dynamics and major 
system variables is outlined. Finally, the significant 
role of bioactivity in granular activated carbon 
systems and of synergistic use of powdered activat- 
ed carbon in bio! waste treatment systems 
are summarized. ( also W88-02284) (Lantz- 
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Briefly reviewed are the effects of raw material 
and the activation process on pore structure, 
before considering the effects of functional groups 
on the carbon surface. In the past few years the 
literature has been growing concerning the func- 
tional groups on the carbon surface. While such 
functional groups definitely have bearing on ad- 
sorption their role can be overemphasized without 
taking into account the very important contribu- 
tion of pore structure to adsorption. However, 
pore structure is an intrinsic part of the activation 
process itself as well as the nature of the starting 
raw . Other important variables affecting 
adsorption as ; related to the adsorbate include solu- 
tion pH, functionality, molecular size or weight, 
pe 8 ot branching, polarity, solubility, solvent, 
diffusion rate, competing solutes, and solution ionic 
strength. The oxidation-reduction potential of the 
carbon surface (quinoid structure) can also play a 
part, especially involving carbon as a catalyst. (See 
also W88-02284) (Lantz-PTT) 
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MASS TRANSFER CHARACTERISTICS OF 
ACTIVATED CARBON ADSORPTION, 
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IN: International Conference on Application of 
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The basic concepts of mass transfer are applicable 
to the adsorption of pollutants in wastewater by 
activated carbon. The recommended model in this 
study includes an overall material balance, the 
assumption of an external liquid film mass transfer 

rocess, and pore diffusion in the carbon particles. 
The pore diffusion mechanism is complex, and can 
involve either or both liquid molecular diffusion in 
the pores, and Knudsen diffusion. The equilibrium 
is characterized by experimental isotherms, fit to 
models such as the Freundlich equation. The com- 
pletely mixed, unsteady-state batch adsorber pro- 
vides an experimental system for evaluating the 
effective diffusivity. The external mass transfer 
coefficient determined from this model correlates 
and is consistent with correlations for other diverse 
mass transfer processes in agitated vessels (com- 
pletely mixed coated: The mass transfer coeffi- 
cients are correlated as a function of the dimen- 
sionless power input parameter and the Schmidt 
number. The pore diffusion model, extended to the 
fixed bed and fluidized bed adsorber, incorporates 
the axial dispersion. This can be estimated from 
existing correlations or determined experimentally. 
Again, correlations of resulting external mass 
transfer liquid coefficients follow trends consistent 
with other diverse mass transfer systems. It must 
be recognized that these correlations each result in 
predictions within + or - 30 to 40%, and conse- 
quently, result only in estimates of breakthrough 
characteristics of adsorption. Furthermore, sophis- 
ticated computer modeling must be performed to 
predict simple one-solute-carbon systems. The util- 
ity of these models lies in the qualitative prediction 
of system behavior. (See also W88-02284) (Lantz- 
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Granular activated carbon (GAC) contactors are 
an important wastewater treatmeni process for the 
removal of dissolved organics. In its design, the 
design engineer has to choose values of the perti- 
nent design variables so as to optimize the cost of 
constructing and operating the process. Research 
at McMaster University has demonstrated that in 
the case of biodegradable wastewaters the biologi- 
cal activity within adsorbers can be treated as an 
add-on to the adsorptive removals. It also has 
shown that the purification of non-biodegradable 
wastewaters is purely due to adsorption. The 
mechanism stipulates the existence of two distinct 
types of adsorption rates. By one mechanism, ad- 
sorption is expected to occur relatively rapidly in 
pores where diffusion is unhindered, whereas very 
slow adsorption in sterically restricted or hindered 
ba is also expected to occur in parallel with the 
mechanism. Peel and Benedek not only dem- 
onstrated this phenomena in a study involving 
adsorption isotherms, but also used it in the devel- 
opment of a predictive column model. This model 
can be calibrated solely from the results of batch 
isotherms and kinetics, and it was successfully cali- 
brated and confirmed for several types of 
wastewaters. The model now permits the engineer 
to follow a proper operating line based design 
procedure as discussed in this paper. Various uses 
of this model to generate the desired operating 
lines are discussed. (See also W88-02284) (Lantz- 
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Thirty-two municipal wastewater plants using 
granular activated carbon have been designed and 
either started up or are under construction. These 
facilities are classified as physical chemical (13 
total) tertiary (15 total) or dechlorination F gga (4 
total). This paper has concentrated on the prob- 
lems encountered at physical chemical and tertiary 
plants and suggests several design modifications to 
alleviate these conditions for y >a plants. Most of 
the physical chemical facilities have shut down due 
to numerous qauses problems. The major prob- 
lems causing shutdown are underdrain failures and 
excessive odor generation. Additionally, many 
physical chemical plants fail to meet effluent x 
fy standards unwed upstream processes fi 
perform to fines and influents tad 
‘cath deme te don was designed. Tertiary 
facilities have been Fae 9 more successful due to a 
lower organic loading onto the carbon and a stabi- 
lized biological influent to the carbon beds thereby 
lessening odor problems. Most of the prions 
encountered at tertiary facilities have been me- 
chanical in nature. Mechanical problems also 
plague physical chemical plants. The major design 
criteria the authors Mey is to run extensive pilot 
studies to determine efficacy of carbon and 
proper design parameter (contact time and carbon 
usage rate). The best means to control odor gen- 
eration is to provide a stabilized waste to the 
carbon beds. Finally, a number of mechanical 
design features are suggested to overcome some of 
the problems encountered at existing facilities. (See 
also W88-02284) (Lantz-PTT) 
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tion on granular activated carbon (GAC) is 
om of the best commercially proven methods for 
removing toxic organic chemicals from industrial 
wastestreams. It has demonstrated, in full-scale 
plants, a strong affinity for some of the best know 
toxic materials, such as DDT, PCB’s, Dieldrin, 
Aldrin and many others. Furthermore, the technol- 
ogy and equipment for applying activated carbon 
in such a service are well proven and available. 
Over the past 15 years, adsorption treatment with 
activated carbon has been tested and installed for 
treatment of many wastewaters. Some commonly 
encountered isotherm plots and possible reasons 
for the shapes of the curves are presented. Design 
of a GAC pilot test seems obvious and straightfor- 
ward at first pass. Among the parameters which 
should be considered in the physical design of a 
pilot GAC system are: surface loading (gpm/sq ft), 
linear velocity (ft/min), height to eau ratio, 
and diffuser design. One of the most critical proc- 
ess design parameters to be gathered at the pilot 
level involves preferential adsorption of com- 
pounds which manifests itself in GAC applications 
by a chromatographic effect. This is critical where 
removal of selected organics is accomp! x 
in the presence of other adsorbable s Trocat spike 
chromatographic effect results in an effluent 
of concentration of individual Shemuoe at 
higher levels than may have been applied to the 


GAC. The potential for chromatographic effects is 
present in all complex industrial wastewater con- 
taining mixtures of organic materials and should be 
looked for in pilot scale since this can have great 
impact ale Suen rate in the full scale 
system. Opera les in the process portion 
of tea tekeneial Soot can. afiect the edlnepicn 
system if wide luctuations in concentration or 
ratio of the wastewater components occur. While 
GAC is much less to upsets due to shock 
loads than biological treatment systems, desorption 
and wave front disruptions can occur. As with all 
wastewater treatment processes, a constant influent 
flow and concentration produce best results, so 
any raw waste se attainable is advanta- 
geous. (See also W88-02284) (Lantz-PTT) 
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Granular activated carbon (GAC) can be used 
effectively to remove priority pollutants from 
to concen ae below an- 
y micrograms/ 
L). The use of GAC on process waste streams 
rather than a combined or final wastewater is more 
efficient because of the reduced waste stream flow, 
a higher concentration of the component, less com- 
petition for adsorption sites, and more reliable con- 
trol of the effluent discharge. a" of priori 
pollutants by GAC can be part of an ov 
system treating a given process waste stream. 
Technologies such as stream stripping can be used 
before the carbon system to reduce the overall cost 
of womens and still ensure meeting of low level 
luent 


carbon usage rates. 
le organics does, however, 
cause the less adsorbable component to strip off, 
with effluent concentration from a carbon column 
for that component exceeding the influent concen- 
tration. This requires close of carbon 
effluent for a complex waste stream. Use of series 
staged configuration of a carbon system will 
provide protection for a rapid breakthrough, thus 
promces downstream treatment systems and pre- 
entin, appearance of a priority pollutant in 
luent above allowable levels. (See also W88- 
02284) (Lantz-PTT) 
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The treatment of industrial wastes for removal of 
‘priority pollutants’ is perhaps the most significant 
and challenging wastewater application for activat- 





today. Few industrial operations 
waste streams which are completely 
r more of the com 


the pricey pollutants which are 
i; others can usually be acco- 


such instances, a granular pe mig: Paget oe 
system frequently can function, with certain ancil- 

leay engport operation ea a singular pretreatment 
scheme. This is particularly on whaes ‘pala 
waihd Medias Gue-he thule wid isolated from 
the main industrial flow, a not uncommon situa- 


ted. (See W88-02284) (Lantz- 
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Installation of a granular activated carbon (GAC) 
ae 

sicipal aie ago marked the first large scale mu- 
pl tplcaton| for the adsorption process. Fol- 


baokpjnal 
oxygen demand (BOD), dusmaaa oxygen demand 
(COC), total bangers carbon (TOC) and/or soluble 
(organic) oxygen demand . More went. 

industrial GAC systems have been desi; 

remove specific chemical contaminants 
overall general mphasie the 
tory actions em 
organic pomtire. sans 
Sa pee caapibens t berhele saitbe ometion 
genic. For removal of specific organic contami- 
nants the adsorptive capacity of activated carbon i 
more fully uw in point of source treatment 
where ific contaminant concentrations are 
highest and other organic concentrations 
lowest. Point of source GAC treatment pon Fr 
an opportunity for recovery of valuable products 
from the wastewater via non-thermal regeneration 
of the GAC. Countercurrent adsorption systems, 
such as pulsed bed adsorbers, maximize the loading 
of contaminants on the GAC in each adsorption 
cycle and thereby reduce the quantity of carbon 
exhausted per gallon of treated water. Recently, 
developed fluid bed carbon reactivation technolo- 
gy has appreciably reduced fuel consumption and 
improved reactivated carbon quality in both indus- 
trial and municipal GAC water applications, (See 
also W88-02284) (Lantz-PTT) 
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chlorinated hydro- 





Most of these organic com- 
pounds are molecules, with low molecular 
weights pot polar characteristics. Macroreticular 
resins (polymeric adsorbents) offer an alternative 
to activated carbon in wastewater treatment. These 





studied compounds was found to 

Freundlich model, although results of these experi- 
ments apply to only single solute systems using 
distilled water as the solvent. Systems of mixed 
solutes could c and break- 
through curve parameters. (See also W88-02284) 
(Lantz-PTT) 
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7 ae pesticide endrin, the 
which has been recently banned in the 
States by the EPA, and a chemical used 





of 
the 


use o! 
United 
in 


production of endrin and other chlorinated pesti- 





tadiene or hex, have re- 
ceived widespread public broadcast. These and 
hat aidisiien tal commie chains an tuo 
factured at the Velsicol Chemical Corporation 
Settee a his, Tennessee. This paper presents 
an experimental program conducted 

= down ‘the best available treatment process 
technology required for treatment of the Velsicol 
rocess wastestream. In devel it of best 
pwailebie treatment technology for this wastewater 
it was determined that selection of the system for 
removal of organics would be most critical in 

treatment effecti Th 
both macroreticular resins and granular activated 
carbon adsorption were evalusted to define per- 
formance levels and develop design parameters. 
Pretreatment requirements were determined for 
the waste and included equalization, pH control, 
and solids removal ahead of the adsorp- 
tion system. Regeneration of both resin and carbon 
systems were evaluated within the time available. 
After pretreatment for suspended solids removal, 
the concentration of contaminants was generally 
less than the reported solubility limit of the com- 
pound. In pretreatment of the waste, greater than 
90% removal of many compounds was achieved. 





Some conclusion and observations drawn from 
runs in which resin and carbon were employed in 
parallel systems are: (1) Breakthrough oF the low 
molecular weight (MW) substances in the waste 
occurred after relatively short run times using both 
regenerated carbon and resin; (2) Relatively high 
removal of other substances monitored during this 
investigation (Hex, Hex BCH, Hex VCL/Octa, 

tachlor, aldrin, isodrin, heptachlor epoxide, 
chlordane, dieldrin and endrin) were observed for 
3,000 BV of throughput with the exception of 
chlordene; (3) Except for the very low MW sub- 
stances, sharp breakthroughs of individual organics 
were not observed; and (4) Virtually identical ex- 
hapstion performance was observed for both the 
regenerated activated carbon and the XAD-4 sys- 
tems. (See also W88-02284) (Lantz-PTT) 
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The principal focus of this paper relates to the use 
of polymers which contain no appreciable quanti- 
ties of ion-exchange groups, and which act as 
ph fle rather than exchange resins. Various 
types of synthetic adsorbents are commercially 
available in the form of beads or granules, and are 
characterized according to polymer matrix, pore 
structure and the presence of any functional 
groups. The synthetic adsorbents, containing no 
ion exchange functional groups, are designated 
polymeric adsorbents. Carbonaceous adsorbents 
are a recent addition to the inventory of synthetic 
adsorbents. These materials are manufacture by 
partial pyrolysis of appropriate beaded polymer 
matrices, yielding black spherical particles, whose 
chemical composition is intermediate between that 
of activated carbon and the polymeric adsorbent 
base-materials. Owing to the diverse performance 
and quality requi of adsorption 
systems, it is not possible to designate a universally 
efficacious adsorbent: selection of an optimum ad- 
sorbent for a given application is very dependent 
on the relevant circumstances and requirements. 
Although activated carbons and synthetic poly- 
meric adsorbents have been effectively applied in 
many wastewater treatment processes, the synthet- 
ic polymeric adsorbents have demonstrated par- 
ticular usefulness in the context of pollution abate- 
ment coupled with adsorbate recovery. (See also 
W88-02284) (Lantz-PTT) 
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Microbial activity on granular activated carbon 
(GAC) is to be expected in wastewater treatment. 
There is ample evidence to show that GAC beds 
remove organic compounds over periods that far 
exceed the service time based on adsorption capac- 
ity alone. Roughly 20-30% removal of COD can 
be attributed to the biodegradation process in 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


steady-state operation. There is even some evi- 
dence to suggest that removal of trace organic 
compounds occurs by this mechanism. Aspects of 
the process design, however, remain ill-defined. 

For example, there is little information available to 
guide in selection of: pretreatment; GAC bed con- 
tact time; GAC particle size distribution; applica- 
tion rate; frequency of backwash; and frequency of 
regeneration. There is also a need to identify the 
compounds which may be removed by biodegrada- 

tion and to explain the role, if any, of sorption site 
removal as a consequence of the process. (See also 
W88-02284) (Lantz-PTT) 
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For normal domestic wastewater treatment appli- 
cations, the use of granular activated carbon in the 
biological aerated filter is not justified on a cost 
and performance basis. It appears that usin, 
activated carbon media in the system result in 
improved COD removal for more difficult to de- 
grade wastewaters. Previous observations indicate 
that granular activated carbon (GAC) would be 
desired in such systems when improved COD re- 
moval is desired or removal of toxic pollutants is 
necessary. Further work is necessary to determine 
the conditions that result in improved biological 
acclimation in biological GAC Systems. The bio- 
logical aerated filter p dis a px lly at- 
tractive alternative to present secondary treatment 
systems for the following reasons: (1) An advanced 
secondary or tertiary quality effluent can be 
achieved. Effluent suspended solids and BODS 
concentrations were less than 5 mg/L and 10 mg/ 
L respectively for BOD loadings that were about 
one- of that used in conventional activated 
pes systems; (2) No secondary clarifier is re- 
quired. This not only reduces the cost of the 
wastewater facility, but eliminates a we nggorre a oper- 
ating cause for poor effluent quality when poor 
sludge characteristics exist; (3) The system can be 
used for plant upgrading and its small land area 
requirement is attractive; and (4) Anaerobic diges- 
tion of the solids produced in the system in domes- 
tic applications can produce methane gas to drive 
the blowers to supply air to the biological aerated 
=. od also W88-02284) (Lantz-PTT) 
298 





THERMAL REACTIVATION OF GRANULAR 

ACTIVATED CARBON, 

Calgon Corp., Pittsburgh, PA. 

W. G. Schuliger. 

IN: International Conference on Application of 

Adsorption to Wastewater Treatment, Proceed- 

ings, February 16-19, 1981, Nashville, TN. Enviro 

7 a Nashville, TN. 1981. p 321-335, 2 fig, 1 
, 9 ref. 


Descriptors: *Wastewater treatment, *Adsorption, 
*Thermal reactivation, *Activated carbon, 
*Granular activated carbon, Economic aspects, 
Energy, Costs, Maintenance, Performance evalua- 
tion, Equipment. 


When an adsorption system using granular activat- 
ed carbon (GAC) is being considered to treat a 
water or wastewater stream, one of the first ques- 
tions to be asked is, whether it is economical to 
reactivate the carbon. For the majority of systems 
the answer is yes. Then, if it is decided to reacti- 
vate on-site instead of using a reactivation service a 
series of points should be addressed. These are: (1) 
current state-of-the-art systems; (2) type of equip- 


ment to be purchased; (3) activity of the reactivat- 
ed carbon and its operating parameters; (4) poten- 
tial losses; (5) energy requirements and their ef- 
fects; (6) environmental implications; (7) capital 
and operating costs; and (8) maintenance problems. 
This paper aims to provide information which 
be tt ay addresses each point as it relates to 
thermal ‘uncipietion of granular activated carbon. 
(See also W88-02284) (Lantz-PTT) 
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A methodology is presented for evaluating PACT 
(the addition of powdered activated carbon to the 
activated sludge process) in the i 
wastewater treatment environment at the follow- 
ing Stages: (1) Problem definition; (2) Preliminary 
3) Lab scale evaluation; (4) Pilot scale 
evaluation; and (5) Full scale evaluation. Many of 
the techniques detailed in this paper are applicable 
to municipal waste treatment problems as well. In 
addition, the methodology pad che here should be 
considered as a guide, as individual circumstances 
can require significant modifications to these tech- 
niques. It should be emphasized that an evaluation 
of the PACT process should be a part of a well 
thought out, comprehensive plan of evaluation 
ones at solving a well defined wastewater treat- 
ment problem. As such, application of good eval- 
vetica techniques are a misdirected <fftirt rt if aimed 
at the wrong problem. (See also W88-02284) 
(Lantz-PTT) 
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From the inefficient physical-chemical treatment 
process has come the highly efficient biophysical 
treatment process ‘PACT’. By adding powdered 
carbon (PAC) to the aeration tank of an activated 
sludge system (PACT), stable treatment and 
quality product water result. With PAC in 
aerator, favorable impact is found in settling, 
oxygen transfer, disinfection, and even total plant 
odor control. When wet air regeneration is used in 
conjunction with PACT, the resultant system is 
cost competitive with activated sludge technology. 
PACT - wet air regeneration, though classified as 
an innovative technology, is not new. The technol- 
ogy has been fully tested and developed - the first 
full scale system operated in 1971. Since that time 
projects in sizes ranging from 0.25 MGD to 54 
MGD are under contract. (See also 'W88-02284) 
(Lantz-PTT) 
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The PACT (powdered activated carbon (PAC) to 
the activated sludge process) is a viable alternative 
for treating industrial wastewaters. The treatment 
efficiency is a function of carbon dosage and the 
sludge age (in days) that the reactor is operated. 
The process is very effective in removing organic 
priority pollutants. Organic priority pollutants tend 
to leak from activated sludge reactors during 
shock loads; however, this does not occur with the 
PACT process. The process is only moderately 
successful in removing heavy metals. Sludge settle- 
ability is improved by powdered carbon. One 
major question still needs to be answered - whether 
sludge age can be properly controlled in the 
PACT system. Because of the powdered carbon it 
is difficult to determine the concentration of bio- 
logical solids present in the PACT activated 
sludge. Solutions to this problem need to be found. 
(See also W88-02284) (Lantz-PTT) 
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wastewater, Gasification, Coal gasification, Eco- 
nomic aspects, Energy, Biological treatment, Bio- 
degradation. 


The primary advantage of the energy produced 
from a synthetic fuel over that associated with the 
direct use of coal is the transfer of environmental 
problems from the often small, individual end users 
to the large, commercial-scale conversion facility. 
This promise has — the development of nu- 
merous processes for the production of synthetic 
fuels from coal. The Lurgi Dry Ash process best 
represents current state-of-the-art commercial 
fixed-bed gasifier technology. It is the only com- 
mercial process operating at high pressures, usually 
between 24 and 31 atmospheres. Temperatures 
within the gasifier are about 1200 to 1500 F at the 
middle of the bed and about 1800 to 2500 F at the 
bottom. At higher temperatures at the bottom of 
the gasifier (greater than 2500 F), the coal ash is 
melted to form a liquid slag. Lurgi gas liquors are 


chemical oxygen demand (BOD), and chemical 
oxygen demand (COD). These gas liquors have a 
strong potential for environmental pollution due to 
a high content of biodegradable substances. This 
detrimental effect is increased by the fact that the 
phenol, ammonia compounds, phenolic com- 
pounds, and dissolved tar components represent 
substances which are toxic in the environment. A 
reduction in the quantity of biodegradable sub- 
stances, and the complete elimination of the toxici- 
ty associated with these wastewaters are the basic 
demands of on | F noci o! treatment system. The 
pretreatment o' gas liquors, nd further biode- 
gradation via biological oxidation, powdered 
carbon and/or activated ne systems are dis- 
cussed in detail, as well as the cost and energy 
requirements for these systems. (See also W88- 
02284) (Lantz-PTT) 
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PRIORITY POLLUTANT REMOVAL: COM- 
PARISON OF THE DUPONT PACT(R) PROC- 





WITH ACTIVATED SLUDGE FOLLOWED 

BY GRANULAR CARBON COLUMNS, 

oe Pont de Nemours (E.I.) and Co., Wilmington, 

Dt G. Hutton. 

IN: International Conference on Application of 

we Desreny to Wastewater Treatment, Proceed- 
ebruary 16-19, 1981, Nashville, TN. Enviro 

Press, Inc., Nashville, TN. 1981. P 435-472, 22 fig, 

11 tab, 3 ref. 
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vated carbon, ba yon treatment, 


Industrial 
Organic carbo n Chromatography. 
Chemical analysis, Color, Actiaalie unas 
Naphthalene, Activated carbon. 


This extensive laboratory study of the 
of a variable, multicomponen 


manufacturing site, Adding powdered carbon at 
100 to the activated sludge process 
(DuPont PA ee See ee a 
that >85% removal was achieved for 30 of the 36 
com Granular carbon treatment of the acti- 
vated sludge effluent from such a complex and 
mixture was exactly as expected in terms 
of general ele com tile: and soluble TOC. 
potas <p! 
case. Of the Se nork 
— 


breakthrough 

Sot be inade for five tratgut daye) the fast carbos 
column was moderately well. The average 
comsiwal was. 50% far 17 of the. 36 compotnda aad 
pose 3 = oe compounds. Aromatic compounds, 
ly naphthalene, were found in the carbon 
rome ae even though they were never 
detected in the feed. The was more effec- 
tively used by the PACT process than the carbon 
columns. At the point of color and soluble TOC 
breakthrough (they occurred ') the carbon 
columns had ex a dosage of 140 ppm. The 
PACT process was achieving color and soluble 
ee ee ee oa 
Breakthrough of the first compound in carbon 
ge carbon dosage of 33 
ppm. Approximately 11,000 GC/MS analytical 
data points were generated in this study. The 
pas agin yak apedponring, ayran arn 
samples and 10 months to complete analyses. 

(Gee alo W8#-02284) (Lantz 


BIOLOGICAL/ADSORPTION INTERACTIONS 
WITH PAC, 
Vanderbilt Univ., Nashville, TN 

w. Ww. Eckenfelder, H. Fuentes, and J. H. Orozo- 


IN: International Conference on Application of 
= to Wastewater Treatment, Proceed- 

ebruary 16-19, 1981, Nashville, TN. Enviro 
Pres, Inc, Nashville, TN. 1981. p 473-481, 3 fig, 7 


Descriptors: *Adsorption, *Biological treatment, 
*Powdered activated carbon, *PAC, *Activated 
carbon, *Model studies, Organic compounds, 
Carbon, PACT process, Activated sludge process, 
Flocculation, Biooxidation, Biological studies. 


The addition of powdered activated carbon (PAC) 
to an aeration basin results in higher organic re- 
moval, improved solids settling and sludge han- 
dling, greater resistance to toxic and/or shock 
loading and more stable effluents in cases of vari- 
able organic and/or hydraulic loads. The organic 
removal rate in the activated ey process is 
pes wlll ache reget 'y the direct 
a of degradable organics and by increas- 
ing the contact time of refractory organics with 
the biomass adsorbed to the carbon. sagan gy A 
able organics are also removed by the carbon. In 
the PACT (the addition of PAC to the activated 
sludge process) process a number of reactions are 
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occurring concurrently indicating biooxidation ¢ 
soluble organics in the wastewater, adsorption o 
or, ok tet Coston, edscepaian on Soo vlakegs: 
flocs and em of degradable organics 
on the carbon. There is paper ted. = 3 
ct the biooridation rate is pr apernc 
presence of carbon. Data is not available at present 
to clearly delineate these various reactions. A con- 
model has been presented in this paper 
which lumps the effects of biooxidation, adsorption 
and bioregeneration. It is anticipated that as more 
data is reported that the model can be modified 
and refined. (See also W88-02284) (Lantz-PTT) 
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PACT(R) 
§ Pont de Nemours (E.I.) and Co., Wilmington, 
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IN: International Conference on Application of 
Adso: to Wastewater Treatment, Proceed- 
ings, 16-19, 1981, Nashville, TN. Enviro 
Press, Inc., ashville, IN. 1981. p 483-507, 7 fig, 
12 tab, 13 ref. 
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PACT, the combination of powdered activated 
catremely. effective i n bislogcaly i nity ves 
fective in ly ni ig am- 
monia ede. in both domestic industrial 
wastes. When PACT was coapaces > to activated 
sludge, PACT consistently provided improved ni- 
trification. When low temperatures were encoun- 
tered, PACT often was the only process to remove 
ammonia effectively. To nitrify and com- 
process generally requires an ranging 
froni 7 to 15 days and a hydraulic detention period 
of 3.0 to 6.0 hours. At sustained wastewater tem- 
peratures of 10 C to 25 C, the effect of temperature 
on system design is minimal. At temperatures of 5 
Co 8 C, the effect of temperature on the design 

SRT and hydraulic detention time must be consid. 
ered. PACT will nitrify industrial wastes, but 
longer SRT and hydraulic detention periods than 
for domestic wastewaters are lly needed. 
The actual design conditions will vary depending 
on the industrial waste to be treated. In compari- 
son with activated sludge nitrification processes, 
PACT operates at lower hydraulic detention times 
and provides increased reliability of treatment, in- 
poses nitrification efficiency, superior low tem- 
ena ion dnc and reduced sensitivity to 
low dissolved oxygen. (See also W88- 

ay ald 


NITROGEN AND CONTAMINANT CONTROL 
OF COKE PLANT EFFLUENTS IN AN UP- 
GRADED BIOLOGICAL SYSTEM, 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

For primary bibliographic entry see Field 5G. 
W88-02307 eter ities 


THERMAL REGENERATION OF PACT(R) 
PROCESS POWDERED ACTIVATED CARBON, 
— de Nemours (E.1.) and Co., Wilmington, 


D. G. Hutton, and H. W. Heath. 

yor International Conference on Application of 
tion to Wastewater Treatment, Proceed- 
es February 16-19, 1981, Nashville, TN. Enviro 

ron Inc., ashville, TN. 1981. p 529-550, 10 fig, 

1 tab, 3 ing 


Descriptors: *Thermal regeneration, *Activated 
carbon, PACT process, *Powdered activated 
carbon, Costs, Temperature, Activated sludge, 
Sludge disposal, Economical aspects, Carbon. 


High temperature thermal methods can be used for 
regenerating powdered activated carbon from 


PACT (powdered activated carbon (PAC) to the 
activated sludge process) sludge. Powdered carbon 
from PACT process sludge can be regenerated in a 
variety of ways. DuPont’s Chambers Works regen- 
erated over nine million pounds of carbon between 
1977 and 1979 in a multiple hearth furnace, all with 
satisfactory quality. The advantages of regenerat- 
ing spent PACT carbon are two-fold: (1) elimina- 
tion of sludge disposal problems; and (2) recover- 
ing the economic value of the carbon. Generally, a 
treatment plant must be about 10 mgd or larger to 
justify the investment for a carbon regeneration 
facility based on the recovery of carbon value 
alone. However, sludge disposal costs must also be 
considered when making this decision. Because of 
the Resource Conservation and Recovery Act reg- 
ulations and other considerations, sludge rg 
costs must continue to increase. This makes the 
regeneration of carbon more attractive. When 
sludge disposal or incineration costs are considered 
carbon regeneration may become economically at- 
tractive for plants as small as 1 mgd. (See also 
W88-02284) (Lantz-PTT) 
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WET AIR REGENERATION OF PAC, 
Zimpro, Inc., Rothschild, WI. 
C. L. Berndt. 


IN: International Conference on Application of 
Adsorption to Wastewater Treatment, Proceed- 
ings, February 16-19, 1981, Nashville, TN. Enviro 
Press, Inc., Nashville, TN. 1981. p 551-569, 6 fig, 8 
tab, 7 ref. 


Descriptors: *Wet air regeneration, *Powdered ac- 
tivated carbon, *Wastewater treatment, * Activated 
carbon, Costs, Economic aspects, Carbon, Energy, 
PACT process, Biological treatment, Performance 
evaluation. 


The Wet Regeneration process is discussed and 
typical performance and cost information is pre- 
sented. This technology is applicable to spent 
carbon a for potable water treatment, 
physical-chemical and PACT wastewater treat- 
ment situations. Advantages of Wet Air Regenera- 
tion include no need for spent carbon slurry dewa- 
— prior to regeneration, low fuel requirements, 
le operation and control, and economical op- 
erating cost. When applied to PACT treatment, 
both spent carbon regeneration and biological 
solids disposal are accomplished simultaneously. 
Performance of Wet Air Regeneration in terms of 
regenerated carbon ry was shown to be effec- 
tive. Performance of the PACT/Wet Air Regen- 
eration systems at Vernon, CT and Kimitsu, Japan 
are excellent confirming the applicability of Wet 
Air Regeneration to successful PACT treatment. 
(See on W88-02284) (Lantz-PTT) 
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ECONOMICS OF ADSORPTION IN 
WASTEWATER TREATMENT, 
Engineering-Science, Inc., Austin, TX. 

D. L. Ford, and J. G. Monson. 

IN: International Conference on Application of 
Adsorption to Wastewater Treatment, Proceed- 
ings, February 16-19, 1981, Nashville, TN. Enviro 
Press, Inc., Nashville, TN. 1981. p 571-593, 10 fig, 
3 tab, 10 ref. 
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treatment, *Adsorption, Biological treatment, Ac- 
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The economics of biological treatment incorporat- 
ing activated carbon are presented. Although it is 
not possible to present all of the input information 
used in this cost analysis, the major economic 
factors and assumptions are cited. Using universal- 
ly accepted design criteria, the various wastewater 
treatment alternatives are sized, the capital costs 
estimated, the operation and maintenance costs 
predicted, and these cost components brought to a 
present worth basis in order to provide a direct 
economic comparison. It should be reiterated that 
this is not the only factor which leads to final 
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process selection but it does provide a basis for 
assessing the cost-effectiveness of each of the treat- 
ment systems. Inherently, high-rate biological sys- 
tems such as the RBC and activated sludge proc- 
esses are more cost-effective (on a BOD removal 
basis) and less energy intensive than hybrid biolog- 
ical-carbon systems. However, when ultimate 
solids disposal including incineration is required, 
the economic differential between a non-nitrifyin, 
RBC or activated sludge system, and the PA 
system becomes less oy ype When nitrifica- 
tion is required, the PACT system may be more 
cost-effective than activated sludge. Moreover, the 
PACT system may be the level of technology 
required to attain the effluent quality requirements 
in terms of potentially toxic organics as established 
by the ceeory authority. This decision, of 
course, will be made on the merits of each particu- 
lar treatment facility and corresponding level of 
effluent quality required. In summary, it is recom- 
mended that each treatment system alternative 
being considered for a particular location be care- 
fully evaluated in terms of process effectiveness, 
process reliability, associated capital costs, oper- 
ation and maintenance costs, and energy require- 
ments before finalizing process selection. (See also 
W88-02284) (Lantz-PTP) 
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COMPARISON OF POWDERED AND GRANU- 
LAR CARBON ECONOMICS IN 
WASTEWATER TREATMENT, 

J. E. McCormick. 

IN: International Conference on Application of 
SS to Wastewater Treatment, Proceed- 
ings, February 16-19, 1981, Nashville, TN. Enviro 
Press,  -iamees TN. 1981. p 595-615, 11 fig, 
19 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Economic 
aspects, *Powdered carbon, *Granular carbon, 
*Activated carbon, Industrial wastewater, Tertiary 
wastewater treatment, Activated sludge, Aeration, 
PACT process, Cost analysis, Comparison studies. 


After a decision to use activated carbon to treat an 
industrial wastewater stream is made, the next 
most frequently asked question is whether to use 
— or powdered carbon. This describes 
ypothetical cases in which costs for GAC with 
multi-hearth regeneration are compared to PAC 
(powdered activated carbon) with wet air regen- 
eration (WAR) and PAC on a throwaway basis. 
System costs for treating industrial wastewater 
flows from 1 to 25 MGD are presented. For this 
comparison, granular activated carbon (GAC) is 
used in a tertiary mode to polish activated sludge 
effluent while PAC is added directly to the activat- 
ed sludge aeration basin (PACT process). The 
following conclusions can be made concerning op- 
eration and maintenance (O and M) costs during 
depreciation: (1) All powdered carbon systems are 
more economical to operate up to a plant flow of 8 
MGD. After this, GAC is less expensive than only 
one PAC system - PAC on a throwaway basis at 
the highest maintenance dosage, 135 ppm; and (2) 
PAC on a throwaway basis is the most economical! 
method of using activated carbon up to a flow of 
about 4 mgd. After this PAC wet air regeneration 
is more economical. The following conclusions can 
be made concerning O and M costs, after deprecia- 
tion: (1) PAC wet air regeneration is the most 
economical method of using activated carbon; (2) 
PAC on a throwaway basis at the lowest mainte- 
nance dosage is more economical than GAC at alf 
flows studied; and (3) PAC on a throwaway basis 
at the highest maintenance dosage is the most 
expensive form of carbon treatment except for a 
plant flow of 1 mgd. At 1 mgd GAC costs are 
slightly greater than PAC. Other observations con- 
cerning PAC on a throwaway basis are: (1) It is 
the most economical system to install since only 
storage and feeding equipment are needed; (2) It is 
the most economical way to use activated carbon 
when it is not required on a continuous basis; and 
(3) PAC on a throwaway basis should increase the 
dewaterability of waste sludge. (See also W88- 
02284) (Lantz-PTT) 
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MANAGEMENT OF HAZARDOUS WASTE: 
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J. R. Cashman. 

Technomic Publishing Co., Inc., Lancaster, PA. 
1986. 311 p. 
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The 1984 amendments to the Resource Conserva- 
tion and Recovery Act (RCRA) that were signed 
into law on November 8, 1984, drastically increase 
the number of hazardous waste generators that 
must comply with components of RCRA by bring- 
ing under regulation for the first time an estimated 
100,000 to 130,000 ‘small quantity generators; 
those firms generating between 100 and 1,000 kilo- 
grams (220 to 2200 pounds) of hazardous waste per 
month. Extending RCRA coverage to small quan- 
tity generators means a drastic increase in the 
number of companies that may eventually have to 
locate and evaluate TSD (Treatment/Storage/Dis- 
ergs services and facilities. The average observer 

been left to wonder to what extent current 
hazardous waste management is a bucket-and-mop 
operation, and to what extent it is a business requir- 
ing extensive capital and equipment. This book 
does not seek to compete with technical coverage 
of hazardous waste management practices, nor 
does it attempt to cover state-of-the-art technology 
planned for the future that may or may not ever 
get off the drawing board. The orientation here is 
tools, equipment, materials, practices, procedures, 
and methods used on a day-to-day basis by a 
limited number of representative TSD facilities. 
Firms and/or facilities were visited where the au- 
thors could observe operations. This book uses 
these visits to provide hazardous waste generators 
with a realistic and, hopefully, objective view of 

=" TSD facilities. (Lantz-PTT) 


SLOW SAND FILTRATION AS A TECHNIQUE 
TREATMENT 


FOR THE TERTIARY OF MU- 
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Loughborough Univ. of Technology (England). 
Ms of Civil Engineering. 

K. V. Ellis. 

Water Research WATRAG, Vol. 21, No. 4, p 403- 
410, April 1987. 3 tab, 25 ref. 
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Slow sand filtration was studied for tertiary treat- 
ment of secondary effluents derived from conven- 
tional aerobic, biological treatment processes oper- 
ating with municipal wastewaters. Secondary ef- 
fluents derived from both an activated-sludge plant 
and from a percolating filtration plant were em- 
ployed. The basic slow sand filtration unit used 
consisted of a 140 mm i.d. perspex cylinder, 2.65 m 
in height containing a 950 mm depth of fine sand. 
Treatment rates were either 3.5 or 7.0 m/d and the 
sand used was of an effective size initially of 0.3 
mm and then later of 0.6 mm. This investigation 
has demonstrated that a laboratory-scale slow sand 
filtration unit is capable of consistently removing 
at least 90% of the suspended solids, more than 
65% of the remaining BOD and over 95% of the 
coliform organisms from the settled effluent from 
an operational percolating filter plant. The length 
of operational run averaged 20 days at 3.5 m/d and 
13 days at 7.0 m/d. Slightly inferior results were 
achieved when using the settled effluent from an 
operational activated sludge unit. Further investi- 
sana employing a horizontal-flow gravel pre- 
ilter demonstrated that at flows of 2 m/h with a 
contact time of 33 min up to 82% of the suspended 
solids in the secondary effluent could be removed 
prior ‘wre to slow sand filtration. (Author’s ab- 
stract 
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FLUIDIZATION AND REACTOR BIOMASS 
CHARACTERISTICS OF THE DENITRIFICA- 
TION FLUIDIZED BED BIOFILM REACTOR, 
Westvaco Corp., Covington, VA. Bleached Board 
Div. 


L. T. Mulcahy, and W. K. Shieh. 
Water Research WATRAG, Vol. 21, No. 4, p 451- 
458, April 1987. 6 fig, 4 tab, 19 ref. 
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The fluidization and reactor biomass characteris- 
tics of the denitrification fluidized bed biofilm reac- 
tor (FBBR) were investigated. Experimental evi- 
dence obtained indicates that Richardson-Zaki cor- 
relation, which was developed for rigid solid jon 
cles, provides an excellent description of the fluidi- 
zation mechanics of a denitrification FBBR. How- 
ever, correlations for calculations that the degree 
of bed expansion i with i d bioparti- 
cle size (i.e. increased biofilm thickness). The flui- 
dization and reactor biomass correlations devel- 
oped in this investigation are capable of providing 
a direct and accurate prediction of biomass con- 
centration and bed expansion in FBBRs designed 
for wastewater treatment applications. Engineering 
applications of these correlations are discussed. 
(Author’s abstract) 
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SEASONAL SPECIES COMPOSITION, DENSI- 
TY AND ROLE OF NEMATODES IN ACTIVAT- 
ED-SLUDGE EFFLUENT TREATMENT 
WORKS, 


Lancaster Univ. (England). Dept. of Biological 
Sciences. 


M. Woombs, and J. Laybourn-Parry. 
Water Research WATRAG, Vol. 21, No. 4, p 459- 
467, April 1987. 8 fig, 2 tab, 43 ref. 
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The species composition, seasonal distribution and 
role of the nematode communities in two oxidation 
ditch activated-sludge effluent treatment works in 

bria, U.K. were investigated for a 12 month 
period (1982/83). The Diplogasteridae, and Diplo- 
gasteritus nudicapitatus in particular, dominated 
the nematode community in the mixed liquor, with 
lesser numbers of the family Rhabditidae. No cor- 
relation was apparent between seasonal patterns of 
nematode species composition and densities and 
COD, ammonia, nitrate, nitrite, chloride or inor- 
ganic phosphate in the sewage; there was a corre- 
lation with BODS. Maximum numbers occurred at 
suboptimal temperatures indicating that tempera- 
ture is overriden by a combination of other factors 
related to sewage quality and loading. Total daily 
energy contributions by the nematodes indicate 
that their role in bacterial grazing and decomposi- 
tion processes in activated sludge is negligible. 
This is attributable to the unstable nature of the 
mechanical environment and an unfavorable rela- 
tionship between nematode doubling time and 
sewage retention times. (Author’s abstract) 
W88-02345 


DEVELOPMENT OF PROTOZOAN AND 
METAZOAN COMMUNITIES IN ROTATING 
BIOLOGICAL CONTACTOR BIOFILMS, 

New Hampshire Univ., Durham. Dept. of Civil 
Engineering. 

N. E. Kinner, and C. R. Curds. 

Water Research WATRAG, Vol. 21, No. 4, p 481- 
490, April 1987. 4 fig, 3 tab, 50 ref. NSF Grant 
DEB 811 4819 and NATO 213/84. 
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Biofilms, in pilot-scale rotating biological contac- 
tors (RBCs) receiving 2.0, 4.0 and 6.0 g TOC/sq 
m/d of settled domestic 


ESTABLISHING BIOFILM-KINET- 
IC TYPES, 
Illinois Univ. at Urbana-Champaign. Dept. of Civil 


. Suidan, B, E. Rittmann, and U. K. Traegner. 
Water Rerona Research WATRAG, Vol. 21, No. 4, p 491- 
498, April 1987. 5 fig, 1 tab, 13 ref. EPA Contract 
EPA-809750-01. ‘ 
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A graphical procedure for assessing the nature of 
substrate penetration within a biofilm is devel 
Thi qvoeedare, which is based on a measure of the 
effectiveness of substrate utilization by biofilm 
microorganisms, is used to determine when simple 
analytical solutions of biofilm models can be used 
accurately. analytical solutions correspond 
to extreme values of bulk substrate concentration 
and cases where the biofilm is fully penetrated or 
deep. Minimum values of the effectiveness are 
related to biofilm thickness. (Author’s abstract) 
W88-02349 
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The purpose of this study was to evaluate and 
ee a nae ae ae, ee 
Nitrosomonas culture. Resting cells maintained 
under aerobic conditions without an exo; 
ammonium-nitrogen source were fully inhibited 
within a 10 min period of ambient light contact 
(i.e. fluorescent and indirect natural room light). 
These cells were, cn Protected against this 
inhibitive phenomenon during active respiration 
= and during anoxic exposure conditions. 
ecovery, albiet partial, from such light induced 
inhibition was initiated after a ‘dark’ contact period 
of approx. 2.5-3 h without exogenous ammonium 
presence. Research involving enriched or pure Ni- 
trosomonas (e.g. batch bioassay testing) 
should consequently be completed under environ- 
mental conditions designed to obviate this prob- 
lem. (Author’s abstract) 
W88-02350 


R STEM, 
a Survey, Reston, VA. Water Resources 
iV 
For rod bibliographic entry see Field 7B. 
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EFFECTS OF STORAGE AND PREOXIDA- 
TION ON SLUDGE AND WATER QUALITY, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
Lo Dept. of Civil Engineering. 

R. C. Hoehn, J. T. Novak, and W. E. Cumbie. 
Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 6, p 67-75, June 1987. 15 
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Ever since the city of Newport News, Va., elimi- 
nated prechlorination at its water treatment facili- 
bo in 1982 in order to control trihalomethanes, it 
in anual lane y deterioration of alum pon i 
y cleaned sedimentation basins and by 
occasional declines in settled water quality. Labo- 
ratory and field studies showed that anaerobic 
conditions develop ly in manually cleaned 
sedimentation basins (but not in that are 
mechanically cleaned), allowing man; to be 
released from the sludge into the overlying water. 
The use of chlorine dioxide as a preoxidant was 
found to suppress this release of manganese, 
produce sludges with meoed dewatering char- 
acteristics, and lengthen filter runs. (Author’s ab- 


stract) 
W88-02394 


TESTING OF ALUM RECOVERY FOR SOLIDS 
Envivccorental Exel aitig visa Technolo 
vironment sanening ec! gy, Inc., 
s Ny bible hic Field 5F. 
‘or entry see Fie! 
weeons9s Bape entry 


EFFECTS OF COAGULATION ON SLUDGE 
THICKENING AND DEWATERING, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
So Dept. a 7 Engi ° 


jation 
JAWWAS, Vol. 79, No. 6, p 89-98, June 1987. 15 
fig, 4 tab, 13 ref. 


ram wr *Wastewater treatment, *Coagula- 
judge thickening, *Dewatering, Turbidity, 
Flocculation, Adsorption, Sludge, Wastewater. 


The effects of conmstetien mechanism (as influ- 
enced by e, influent turbidity, and 
coagulation p —~ z= lohoning and dewatering 
chivacteriation of aluminum and ferric hydroxide 
sludges were examined. Sludge thickening and 
dewatering improved with a reduction in coagula- 
tion pH of coagulant di e or with an increase in 
influent — coagulation pro- 
duced a large with a high water content, 
resulting in poor water removal during dewater- 
ing. Adsorption-charge neutralization tion 
yielded a smaller but much denser floc, which 

corresponded to greater water removal from the 
om yo — 


CONDITIONING OF PULP AND PAPER 
ag USING DIRECT SLURRY FREEZ- 


King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Ue re Civil cn ew Ris 


Somes fat Environmental epadien and Health (A) 
JESEDU, Vol. 22, No. 2, p 105-124, February 
1987. 7 fig, 2 tab, 58 ref. 


Descriptors: *Wastewater treatment, *Sludge con- 
ditioning, *Sludge drying, *Pulp wastes, *Freez- 
ing, Alum, Sludge, Wastewater, Filtration. 


In unique process for the conditioning and dis 

of pulp and paper sludge, the sludge is slurry 
frozen (not solid frozen), by direct contact with 
the refrigerant, butane. The process, by the addi- 
tion of small quantities of coagulants, such as alum, 
prior to g, results in 3 to 4 times faster 
dewatering rates on sand-drying beds as well as 
accelerated vacuum filtration rates as compared to 
those of the unconditioned sludge. The filter cake 
moisture content is only 40%. su tant and 
filtrate qualities are much better. (Author’s ab- 


stract) 
W88-02398 


DECOLORIZATION OF DYE oer BY 
CONTINUOUS ULTRAFILTRATION 
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Wroclaw Technical Univ. (Poland). Inst. of Envi- 
ronment Protection Engineering. 

K. Majewska-Nowak, and T. Winnicki. 
Desalination DSLNAH, Vol. 60, No. 1, p 59-66, 
September 1986. 4 fig, 2 tab, 2 ref. 


Descriptors: *Water treatment, *Decolorizing, 
*Dyes, *Ultrafiltration, *Wastewater treatment, 
*Membrane processes, *Reverse osmosis, Flow, 
Performance evaluation, Solutions. 


A method of decolorizing and concentrating aque- 
ous solutions of organic dyes in an ultrafiltration 
— is described. The process involved polysul- 
lone membranes prepared from 15% (wt.%) poly- 
sulfone solution in dimethylformamide and formed 
on a glass support. The experiments were carried 
out under static and dynamic conditions for five 
organic dyes of a molecular weight ranging from 
327 to 1048.2. The pressure applied was 1.5 MPa. 
Membranes exhibiting the best properties are capa- 
ble of retaining 90 to 100% of organic dyes of a 
molecular weight above 700 during their work 
under dynamic conditions. The measured volume 
fluxes through these membranes ranged from 0.08 
to 0.18 cu m/sq m/d. (Author’s abstract) 
W88-02446 


PERFORMANCE OF WASTEWATER STABILI- 
ZATION PONDS AT DIFFERENT DEPTHS, 
Karnatak Univ., Dharwad (India). Water Pollution 
Research Lab. 

B. B. Hosetti, and H. S. Patil. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 2, p 191-198, June 1987. 1 fig, 4 tab, 21 ref. 


Descriptors: *Wastewater lagoons, *Nutrients, 
“Biological oxygen demand, *Wastewater treat- 
ment, * *Enzymes, Ponds, Wastewater, 


Depth, Light. 


Investigations were made on wastewater ponds 
(cement cisterns) operated at 1.22, 1.83, and 2.44 m 
depths. Results revealed the layering of microorga- 
nisms at various depths. BOD and nutrient values 
and bacterial counts were maximum in the bottom 
layers and minimum at the surface in all the ponds. 
Concomitant with these variations, increases in pH 
and DO content were observed at the upper layers 
of the ponds. The activities of catalase, phospha- 
tase, protease and amylase were directly related to 
microbial growth and activity. Low enzyme activi- 
ty was recorded in the upper layers, whereas it 
increase with the increase in depth of the pond. It 
is inferred that the pond depth could be increased 
beyond a generally acceptable value of 1.22 m 
Eg ava in tropical countries where enough 
7a is available. (Author’s abstract) 


OPTIMIZING THE DESIGN OF AN ACTIVAT- 
SLUDGE/SECONDARY FIER 
SYSTEM VIA UNIVARIATE SEARCH TECH- 
NIQUE, ; ira 
National Univ. of Singapore. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 7C. 
W88-02475 


5E. Ultimate Disposal Of Wastes 


SLUDGE AND ITS ULTIMATE DISPOSAL. 
Ann Arbor Science, Ann Arbor, MI. 1981. 286 p. 
Edited by Jack A. Borchardt, William J. Redman, 
Gordon E. Jones, and Richard T. Sprague. 


Descriptors: *Sludge disposal, *Waste disposal, 
Chemical treatment, Economic aspects, Health as- 
pects, Toxicity, Hazardous wastes, Wastewater 
treatment. 


This book is a compilation of papers presented at a 
seminar entitled ‘Sludge and Its Ultimate Disposal’ 
held at the University of Michigan on January 30, 
31 and February 1, 1980. The purpose of the 
seminar was to explore the subject of sludge and its 
ultimate disposal. This area of interest is changing 
rapidly as the theory and technology of its subject 
matter become better understood. The chemical 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


ts, toxicological problems and administrative 
difficulties involved in sludge disposal are dis- 
cussed, along with the problems in the develop- 
ment of adequate standards to control human haz- 
ards. The ultimate objective of this exchange of 
ideas was to provide a reasonable and economical 
solution to the disposal of the final concentrated 
pollutants being generated in the water and 
wastewater industries. (See W88-01500 thru W88- 
01521) (Lantz-PTT) 
W83-01499 


INDUSTRIAL SLUDGE DISPOSAL IN MICHI- 
GAN, 

Michigan Dept. of Natural Resources, Lansing. 
Water Quality Div. 

J. M. Bohunsky, and R. E. Schrameck. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 3-16. 


Descriptors: *Industrial wastes, *Sludge dis . 
*Michigan, Waste disposal, Environmental effects, 
Water pollution sources, Landfills, Disposal sites. 


For years, environmental control specialists 
throughout the United States paid little attention to 
sludge disposal because they were unaware of the 
potential problems it could create. Examples of the 
tragic consequences of this lack of knowledge in- 
clude the e of chemicals from the ground at 
Love Canal in New York, causing two hundred 
families to leave their homes. Examples of similar 
problems include the burial of hundreds of drums 
containing sludges at two locations in northern 
Oakland County. Hooker Chemical’s burial of 
waste in Muskegon County and Velsicol Chemical 
Company’s burial of waste in the Alma-St. Louis 
area are further — of poor judgement by 
industry in the disposal of chemicals and sludges. 
Past problems with disposal of sludges and chemi- 
cals at landfill sites have made it virtually impossi- 
ble to locate new disposal facilities in Michigan. 
Establishing a disposal facility site in the lower, 
more populous region of the state where such 
facilities are in greatest demand is especially diffi- 
cult. The public does not want such a facility 
anywhere nearby. If sludges and hazardous wastes 
are to be managed successfully, sites will be needed 
to store and dispose of these materials. The goal of 
the Michigan ent of Natural Resources is 
to earn the confidence of the public by establishing 
high standards and to take quick and decisive 
enforcement action against violators. Once it has 
been proven to the general public that adequate 
safeguards are established and carried out, the De- 
t will gain the trust of Michigan citizens 
and have less difficulty in locating needed disposal 
=. Ans. also W88-01499) (Lantz-PTT) 
88-01500 


MUNICIPAL WASTEWATER TREATMENT 
PLANT SLUDGE, 

Michi; Dept. of Natural Resources, Lansing. 
R. T. Sprague. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 17-29, 1 fig, 3 tab, 
7 ref. 


Descriptors: *Sludge disposal, *Municipal 
wastewater, *Water treatment facilities, Domestic 
wastes, Land disposal, Toxicity. 


Municipal wastewater sludge disposal is an area of 
growing concern. Michigan wastewater treatment 
plants produce more than 1000 dry ton/day of 
sludge, a quantity that is expected to increase by 
about 50% by 1985. Further, septic tank pumpings 
produce approximately 100 dry ton/day of materi- 
al that is very similar to residential sewage sludge. 
Finally, industry produces approximately 2000 dry 
ton/day of sludge from biologically derived proc- 
esses; again, many of these materials are similar to 
domestic sewage sludges. As the quantity of sludge 
increases, so does the number of regulations at- 
tempting to control this material, as well as other 
potentially toxic or hazardous wastes. This has 
created an atmosphere of confusion, concern and 
misunderstanding within the sludge disposal indus- 
try. Discussed here are present and future regula- 
tions on sludge disposal in the state of Michigan. 
This discussion will be limited to the regulation of 


land application, and land disposal or reclamation 
projects. (See also W88-01499) (Lantz-PTT) 
W88-01501 


MANAGEMENT OF WATER TREATMENT 
PLANT SLUDGES, 

Michigan State Univ., East Lansing. Coll. of Engi- 
neering. 

D. A. Cornwell, and G. P. Westerhoff. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 31-62, 9 fig, 7 tab, 
17 ref. 


Descri tors: *Waste ment, *Sludge dispos- 
al, *Water treatment facilities, *Waste j 
*Wastewater treatment, Coagulation, Lime, Chem- 
ical treatment. 


Management of water treatment plant sludges has 
become an increasingly difficult and ve re- 


AGRICULTURAL APPLICATION OF SEWAGE 
SLUDG 


Michigan State Univ., East Lansing. Dept. of Crop 

and Soil Sciences. 

L. W. Jacobs. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
, Ann Arbor, MI. 1981. p 109-126, 2 fig, 3 

tab, 16 ref. 


Descriptors: *Waste disposal, *Land disposal, 
*Agriculture, *Sludge disposal, *Water reuse, 
Waste management, Public opinion, Pollutant iden- 
— Nutrients, Metals, Salts, Organic com- 
poun 


The application of sewage sludge to agricultural 
land continues to be a popular choice of munici- 
palities selecting a sludge management option. 
However, land application of sludge is not without 
its difficulties. Gaining public acceptance of this 





quirement. The most abundant types of water plant 
sludges are produced at chemical tion and 
lime softening plants, both of which account for 
about 95% of all water treated. Coagulant plants 
represent about 70% of all treatment plants; conse- 
quently, the ens of coagulant sludges is 
emphasized. This discussion is presented in five 
general categories: (1) production and characteris- 
fics of sludge; (2) minimization of sludge genera- 
tion; (3) chemical recovery; (4) treatment alterna- 
tives; and (5) ultimate disposal. (See also W88- 
01499) (Lantz-PTT) 
W88-01502 


IMPACT OF SEPTIC TANK SLUDGE ON MU- 
NICIPAL WASTEWATER TREATMENT 
PLANTS, 

McNamee, Porter and Seeley, Ann Arbor, MI. 
R. J. Smit, and J. Kang. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
— Ann Arbor, MI. 1981. p 63-80, 9 fig, 6 tab, 

ref. 


Descriptors: *Septic tanks, *Septic sludge, *Mu- 

nicipal wastewater, *Waste treatment facilities, 
Mathematical models, Settling, Economic aspects, 
Biological oxygen demand. 


A careful review of records on septage unloading 
a ee ee 
for several selected wastewater treatment plants in 
Michigan. A mathematical model was subsequent- 
ly developed to predict dynamic performance of a 
typical activated sludge process. Finally, an eco- 
nomic analysis was prepared to estimate the treat- 
ment cost for septage at a municipal treatment 
plant. The following summarizes the conclusions 
and recommendations of this paper: (1) Septage is 
quite variable in its characteristics . Depending on 
various local conditions and regulations, the 
strength of septage can vary by a few orders of 
magnitude; (2) The per capita septage generation 
rate varies from 71 yr (for a once in four-year 
pumping of a 100-gal tank) to 95 gal/yr (for a once 
in three-year pumping of the same tank). The 
frequency of pumping depends on various local 
conditions; (3) Settling characteristics of septage 
needs further study; (ay The settleability of septage 
varies with each load. The fraction of BODS to be 
removed by settling is not well known; (5) A 
mathematical model for activated sludge was de- 
veloped using Monod kinetics performance of an 
activated sludge process; and (6) Economic analy- 
sis showed that the cost for treating septage is 
considerably more than the usual $5 or $10 per 
load. Charge rates should be set to cover the actual 
costs of construction and po of the septage 
treatment system. Separate land application of sep- 
tage could be a viable alternative if the septage 
disposal system is planned on a regional basis. (See 
also WSS-01499) (Lantz-PTT) 

W88-01503 


CASE HISTORY OF SAMPLING PROBLEMS 
IN A SLUDGE LAGOON, 

Environmental Control Technology Corp., Ann 
Arbor, MI. 

For primary bibliographic entry see Field 5A. 
W88-01507 


ne ventional alternative is sometimes difficult, 
even for small rural communities accustomed to 
— animal wastes. Land lication of 

o> is especially pete oa for large metro- 
politan areas where available farmland is several 
miles away and frequently ah political bound- 
aries (township, county or state). It causes prob- 
lems of social acceptance, high transportation costs 
and lack of sufficient land areas for the large 
— of sludge produced. This chapter identi- 

ies the important factors that should be considered 
when evaluating the application of sewage sludge 
to agricultural soils as a sludge management alter- 
native. These include: nutrients, metals, soluble 
salts and toxic organics contained in the sludge; 
sludge loading; and various land application pro- 
grams. (See also W88-01499) (Lantz-PTT) 
W88-01508 


LANDFILLING AND RENOVATION 
SLUDGES, 

Jones and Henry Engineers Ltd., Toledo, OH. 
J. C. Jenkins. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
por ga Arbor, MI. 1981. p 127-136, 4 fig, 2 
tab, 2 ref. 


WITH 


Descriptors: *Sludge disposal, *Landfills, *Land 
reclamation, Waste disposal, Geohydrology, 
Sludge cake, Environmental effects, Public opin- 
ion. 


The problem of disposing of sludge will remain for 
a number of years. In using landfills or reclamation 
for disposal, a community must carefully assess all 
aspects of the operation. Difficult terrain charac- 
teristics, hydrogeological and sludge cake charac- 
teristics all enter into an evaluation of sludge dis- 
posal. appears to be the preferred 
method of disposal. The advantages include little 
regulatory delay in approving the program because 
the site is usually in operation. Because the site 
already exists, there will be less impact from odors, 
traffic, aesthetics and other concerns than will 
likely be found in a new site using sludge only. 
Public opposition to the operation will often be 
less than for a sludge-only landfill. Using sludges in 
landfills can increase odor, leachate and operating 
problems. Nevertheless, landfilling sludge is a 
viable disposal option. (See also W88-01499) 


(Lantz-PTT) 
W88-01509 


AESTHETIC RENOVATION, 

Site Planning Development Inc., Charlevox, MI. 
J. W. Campbell. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
— Ann Arbor, MI. 1981. p 137-146, 5 fig, 4 
tal 


Descriptors: *Waste renovation, *Sludge disposal, 
*Waste treatment, *Land disposal, *Waste dispos- 
al, Monitoring, Costs, Agriculture, Revegetation. 


Prior to 1979 the Charlevoix Sewage Treatment 
Plant placed liquid sewage sludge in drying beds 
and trucked the dried material to an adjacent land- 
fill. Through the cooperation of the city of Charle- 
voix, the Charlevoix Township Supervisor, Dis- 
trict Health Department No. 3, Michigan Depart- 





ment of Natural Resources and Medusa 
dlizing this sludge. Sludge can be s 
tion program can be a 
valuable resource; however, it is not ttilized ac- 
tively as often as it is discarded as a waste product. 
pea A pre can be environmentally safe and 
to land reclamation and rev 
However, when sludge is used - land reclama- 
tion, guidelines must be followed to establish appli- 
cation rates. The program allowed 3000 gal/acre 
liquid digested sludge pe Pho an 
ton/acre. Based on 


pee tert ( parcpaon 
tal units and corpora 
sludge disposal program; (2) the 
the program must be anal 
yearly and recorded to ensure its continued suc- 
cess; (3) as the cost of commercial fertilizer rises, 
the proper use of sludge will be even more impor- 
paw Da plete enn peirery yp hideainate 9 
ment and application techniques are dev 
cost of Set ee Se eee 
cient use of sludge can result in 

program. (See also W88.01499) ‘eau? 


W88-01510 


LOW-RATE CROPLAND APPLICATION: A 
CASE HISTORY IN JACKSON, MICHIGAN, 

ity Waste Water Treatment Plant, MI. 
D. C. O’Neill, and W. W. Farmer. 
IN: Sludge and Its Ultimate Disposal. Ann Arbor 
me i a Arbor, MI. 1981. p 147-164, 2 fig, 11 


Descriptors: *SI 


*Case 
*Water reuse, *Jac Wiig, Aes Agia, 
Crops, Economic aspects, Pul 
Monitoring, Costs. 


To have an environmentally acceptable sludge 
management pi the city of Jackson, Michi- 
= the practice of low-rate crop- 
lication as 


of its overall sludge man- 
agement program. This program has not only pro- 
—o city with an economical means of man- 
aging t amount of its wastewater 
sludge, ‘but also provided are poe farmers 
with valuable crop nutrients and conditioners. 
The city performs extensive monitoring as part of 
the program 


sludge sophie rates; ~ po - 
ing program; selection of equipment; responsibil- 
ities of the personnel; and costs of the 

Finally, areas of further research are presented in 
an effort to answer questions that may have a vital 
on future sludge disposal. (See also W88-01499) 


(Lantz-PTT) 
W88-01511 


SEWAGE SLUDGE COMPOSTING AT THE 
BLUE PLAINS WASTEWATER TREATMENT 


PLANT, WASHINGTON, DC, 

District of Columbia Dept. of Environmental 
Services, Washington. 

F. A. Riddle. 


IN: Savy rey deg ge Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 165-170. 


Descriptors: *Septic sludge, *Wastewater disposal, 
*District of Columbia, “Composing, *Sludg Moers dis- 
posal, Costs, Site selection, Sludge, 


The Blue Plains Wastewater Treatment Plant in 
Washington, DC treats the wastewater from that 
city and much of its suburban area. Between 20 
and 30 years ago, approximately 100 ton/day of 
digested sludge at 20% solids were produced. It 
was left in an open field to dewater further and to 
age for about a year, then was given away for soil 
conditioning, lawn dressing, etc. Any possible 
impact on the health of sludge users and on the 
environment was not considered to be a problem. 
But the area grew and the plant had to be expand- 
ed and upgraded, some phases of which are still 
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underway. Today, the plant is a 309 million gpd 
plant and luces ximately 1300 ton/day of 
solids. Of this —. 350 tons are 
digested and the remainder is undigested or raw. In 
Oe nents Sve co Gapety of Cie 
sludge, Blue Plains has undertaken a large-scale 
project to compost approximately 300 a of 
raw — using the the US. aeration, static : pile 
method developed B Yee en, ° Pn 
riculture, Beltsville, 
= screening, site iedan ind Play enor t of 
ites and costs, are all discussed. (See also W88- 
01439) all 


CALCINING SLUDGE - A PARTIAL SOLU- 
Ann Arbor Utilities Dept., MI. 


Scott. 
IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 171-175, 1 ref. 


Descriptors: *Calcining, *Sludge re. *Waste 
disposal, *Ann Arbor, *Michigan, Land disposal. 


A facilities report prepared in 1962 is the basis of 
= Arbor, p Net ay water treatment plant 


The plant was com; 
pig, rapes or org ol pennpedgon pao 


with ‘plan include chemical scaling of 
it operation inc! c t) 
pid Ns ym exhaust fan which produced equip- 

pee gy wpe service life shorter than antici- 
decreased settleability of sludge in the la- 
goons because of high concentrations of magnesi- 
um hydroxide; and inadequate thickener capacity 
for the calciner. Actions taken to alleviate some of 
these problems include construction of a sludge 
recarbonation basin, forced ventilation of the cal- 
ciner, rs pg ee, of the gt te ype om 
elimination 


pee 
srie eellned maces ox seen cae The dried 
cake from the filter process will be trucked to the 
sanitary landfill. (See also W88-01499) (Lantz- 


PTT) 
W88-01513 


ENVIRONMENTAL IMPACTS OF SLUDGE 
New York State Coll. of Agriculture and Life 
Sciences, Ithaca. 


For primary bibliographic entry see Field 5C. 
W88-01514 


IMPACT OF SLUDGE INCINERATION ON 
THE ENVIRONMENT, 

Camp, Dresser and McKee, Inc., Boston, MA. 
For primary bibliographic entry see Field 5C. 
W88-01515 


ULTIMATE DISPOSAL OF HAZARDOUS 
SLUDGE VIA SOLIDIFICATION, 

Weston (Roy F.), Inc., Woburn, MA. 

R. B. Pojasek. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Science, Ann Arbor, MI. 1981. p 211-215, 7 ref. 


Descriptors: *Hazardous wastes, *Sludge disposal, 
*Solidification, Waste disposal, Wastewater treat- 
ment. 


Recent federal regulations issued under the Re- 
source Conservation and Recovery Act (RCRA) 
no longer exclude from control under subtitle C 
sewage sludge from publicly owned treatment 
works . Pending the future prom 

of a comprehensive sewage sludge regulation, 
sewage sludge that exhibits any of the specified 
characteristics of hazardous waste established in 
the regulations must be managed as a hazardous 
waste. This new direction taken by the U.S. Envi- 
ronmental Protection Agency (EPA) is bound to 
change the operation of many of those involved in 
sludge management. A representative sample of 
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every sludge must be tested against the following 
four EPA characteristics: (1) ignitability, (2) corro- 
sivity, (3) reactivity, and (4) extraction procedure 
(EP) toxicity. If the sludge fails any of these tests it 
must be declared as hazardous, and the proper 
EPA notification form must be filed. The sludge 
will then be assigned an EPA hazardous waste 
number. A ‘hazardous’ sludge must be transported, 
stored, treated and disposed of in a manner pre- 
scribed by the EPA hazardous waste rules and 
regulations. Nonhazardous sludges currently fall 
under the less restrictive and less expensive subtitle 
D Numerous permits will be required 
for handling hazardous sludges. Solidification is a 
treatment process that can operationally convert a 
‘hazardous’ sludge into a nonhazardous material, 
thus av some of the disposal problems. The 
concept of this conversion is discussed. (See also 
W88-01499) (Lantz-PTT) 

W88-01516 


MONITORING THE RESPONSE OF SOILS 
AND CROPS TO SLUDGE APPLICATIONS, 
Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field 5C. 
W88-01517 


LAND DISPOSAL EFFECTS ON GROUND- 
WATER, 

Michigan Dept. of Public Health, Lansing. Bureau 
of Environmental Occupational Health. 

For primary bibliographic entry see Field 5C. 
W88-01519 


CADMIUM EFFECTS ON MYCORRHIAGE: A 
NEED IN FORESTLAND 


RESEARCH APPLI- 
CATION OF SLUDGE, 
Michigan Univ., Ann Arbor. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 5C. 
W88-01520 


FEDERAL REGULATORY CONSIDERATIONS 
IN SLUDGE UTILIZATION, 

Environmental Protection Agency, Chicago, IL. 
Water Div. 

For primary bibliographic entry see Field 5G. 
W88-01521 


SUMMARY OF THE POINTE MOUILLEE 
CONFINED DISPOSAL FACILITY, 

Army Engineer District, Detroit, MI. 
P. B. McCallister. 
IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 

ber 1984. \ Soteton, South Carolina. Final 

Report, March 1987. p 15-21, 4 fig. 


Descriptors: *Pointe Mouillee, *Dredgin, 
troit River, *Waste disposal, Navigation, 5 eng 
Navigation channels. 


The Detroit River, one of the Great Lakes Con- 
necting Channels, is the only access to the Upper 
Great Lakes for a very large volume of water- 
borne cargo. In recent years, the annual tonnage, 
not including Canadian cargo, has ranged from 111 
million tons in 1965 to 78°5 million tons in 1977. 
The volume shipped is dependent upon need and 
channel depth. Above average water levels in the 
Great Lakes have allowed fairly unrestricted 
movement of ships through the shipping lanes. But, 
if the lakes drop, this will no longer be the case as 
the Detroit River channel has not been dredged 
since 1969, and has become erously less 
the depths needed to provide safe drafts of 25.5 ft 
below the International Great Lakes Datum 
(IGLD). The major underlying reason for no 
dredging during this time period is the lack of an 
approved disposal area for the polluted dredged 
material. The US EPA classified the sediments of 
the Detroit River as polluted. In accordance with 
the agreement with the State of Michigan, no 
open-lake disposal of polluted materials can be 
made in the waters of the state. (See also W88- 
01522) (Lantz-PTT) 

W88-01523 
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ANALOGY AND DIFFERENCES BETWEEN 
RT AND 


THC Holland N.V., Papendrecht (Netherlands). 
For primary bibliographic entry see Field 8H. 
W88-01528 


TECHNIQUES FOR LONG-TERM MANAGE- 
MENT OF CONFINED DISPOSAL 
Army Engineer Waterways oe Station, 


a = United States - The Netherlands Meet- 

on Dredging and Related SS . 10-14 
Seotontier 1984, Charleston, South Carolina. Final 
Report, March 1987. p 71-76, 2 fig, 8 ref. 


Systematic management of confined dredged mate- 


rial disposal sites is becoming ly neces- 
sary as competition via acm mre. .° 
in which most dredging projects are located. 
-term management of ei rere es, gay ree 
disposal sites entails salkegoa 
capacity required to contain re HeLa 
dredged over a period of years. Techniques for 
constructive management of confined I sites 
have been developed * the US Army 
Waterways Ex Station. T. to be 
utilized in the the longterm management of confined 
dredged material disposal areas are presented. The 
large strain consolidation behavior of dredged ma- 
ee he Oe ee eee 


- Hy cape a also W88-01522) (Lantz-PTT) 


DREDGED MATERIAL DISPOSAL MANAGE- 
MENT MODEL, 
eee Engineering Center, Davis, CA. 
o' 
IN: Third United States - The Netherlands Meet- 
, 10-14 


84, Charleston, So 
Report, March 1987. p 77-83, 2 fig, 4 tab, 3 ref. 
Descriptors: *Waste disposal, *Dredging, *Waste 


management, *Model studies, Management plan- 
ning, Costs, Long-term planning, Leases, Disposal 


niet required to 
en ae 
tions: (1) If a specified long-term moma phonc4 
is followed for an existing or proposed dredged 

disposal system, what is the final status of 





pce coy 


(dil ete Bins ose tobe aneeiens: what is 

gmt te combination of sites and what is the 

least costly sequence for acquiring these sites; and 

(5) Are material management alternatives, such as 

transferring material or resting sites, cost effective. 
= also oe (Lantz-PTT) 


BENTHIC RESO’ 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 


For primary bibliographic entry see Field 5C. 
W88-01531 


LONG-TERM MONITORING OF CE HABITAT 
DEVELOPMENT ON TERIAL 


DREDGED MA’ 
SITES, 1974-84, ‘ ; 
Army Engineer Waterways Experiment Station, 
Vicksburg, phn age das Pa 
‘or primary graphic entry see 
W88-01533 


CAPPING CONTAMINATED DREDGED MA- 


, Charl South Carolina. Fi 
Report, March 1987. p 125-130, 2 fig, 5 tab, 4 ref. 
Descriptors: *Waste disposal, *W: t, 
iP’ *Contaminated ‘ 


mesodhe 
*Water pollution le quality con- 
trol, Ss aalhied erm Heavy metals. 


contaminated dredged material with clean 
ecological 


(Lani 
'W88-01535 


USE OF A BIOASSAY TO EVALUATE THE 
BIOACCUMULATION OF CONTAMINANTS 
ANIMALS iG 


A WETLAND 
CONTAMINATED 
ijke Technologie TNO, 


(N 
For primary biblio hic entry see Field 5B. 
W88-01536 _— : 


PREDICTION AND FIELD EVALUATION OF 

THE WATER QUALITY OF EFFLUENT FROM 

Areny Baghsser’ Waterwiepe Eapirincat 
aterways Experiment Station, 

Vicksburg. MS. wanted Lab. 

os pcmary bibliographic entry see Field 5B. 


DEVELOPMENT OF THE DUTCH POLICY 
CONCERNING DREDGED MATERIAL DIS- 


Ministry of Transport and Public Works, The 
Pet pcansry Ubiicgn hic entry see Field 6E. 

‘or primary graphic entry see Fie 
W88-01538 


TERIAL, 
Rotterdam Public Works Dept. (Netherlands). 
T. Vellinga. 


IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Char! South Carolina. Final 
Report, March 1987. p 149-162, 3 fig, 1 tab. 


Descriptors: *Dredging, *Waste sa 
taminated sediments, *Regulations, Stadenh 
Legal. aspects, Economic aspects, Turbidity, Silt. 


sian pepe Teiedeinately 5) attiitn ob dostont 


casio 
establishment of criteria are: (a) Acceptability with 
regard to the environment; (b) National law and 
international agreements; (c) Technical and eco- 
nomic feasibility; and (d) Feasibility from the point 
of view of both management and enforcement. A 
classification of dredged material is being devel- 
oped for the Rotterdam area. The present classifi- 


of the contaminants which are brought in 
environment as a result of dredging and disposal 
underwater is explained. The turbidity whi 
occurs as a result of dredging operations is | 
ly known and, ing upon the dredge 

plotted against the dredgi 
costs. (See also W88-01522) (Lantz-PTT) 
'W88-01540 


CAPPED IN-WATER DISPOSAL OF CON- 
TAMINATED DREDGED MATERIAL BY THE 

US ARMY ENGINEER DISTRICT,: SEATTLE, 
Army Engineer District, Seattle, WA. Seattle Dis- 
trict. 


A. Sumeri. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related bay ener 2 10-14 

September 1984, Charleston, South Carolina. Final 

Report, March 1987. p 163-168, 5 fig. 


Descriptors: *Waste disposal, *Contaminated sedi- 
ments, *Dredging, *Seattle, Capping, Water pol- 
lution control, Field tests, Sand, Co Moni- 
toring. 


The Seattle District and the US Army Engineer 
Waterways a come Station (WES), Vicksburg, 
Mississippi, are in a field demonstra- 
tion study to qooliger th the effectiveness of dumping 
Sepsnalie Sal chpriog & by Mowly stone eat 
and capping it by slowly 

from a bottom-dump oe This discussion % lim- 
ited to summarizing Seattle District’s operational 

as WES ale, praieey and aggrecan orth are 


i socagiasd. Th 
jae Seanewrpare include (1) Seat 
ging equipment posal techniques can 

effectively used to dispose of dredged material in 
capping; (2) Standard survey equipment and 
survey control are necessary and are adequate to 
precisely dump on target; | (3) The cohesive fine- 
grained _—, out of the barge 

to the | ttom as a unit with 
le "anetey: and ® Relatively shallow 
depressions with steep side oo to ey 
significantly the outward surge 0 of dumped cohe: 
sive dred material. (See ‘also 8-01522) 
(Lantz- 
W88-01541 


and quick! 


DREDGING OF POLLUTED SEDIMENT IN 
THE FIRST PETROLEUM HARBOR, ROTTER- 


DAM, 

Volker (Adriaan) Dredging Co., Rotterdam (Neth- 
erlands). 

K. d’Angremond, A. J. de Jong, and C. P. de 





Waard. 

IN: Third United States - The Netherlands Meet- 

ing on Dredging and Related Technology, 10-14 
ber South Carolina. Final 


84, Charleston, Sout 
Report, March 1987. p 195-199, 1 fig. 
Descriptors: *Waste disposal, *Waste management, 
¢ i Site selection, Contaminated sedi- 
ments, Pollutant load, Management planning. 


atari. Meith, ge ber carci ayy Br ma. 
niques for management of contaminated dredged 
per sinatra Norge drm 
pe re come sh tha mes eyes a 


findings of research conducted by 
to cen Lik mapadsats af eodede caionon 
dredged. sutisiel dopeed. (3 (See also W880 Tht 
(Lantz-PTT) 
W88-01544 


PREVENTION OF WATER POLLUTION AND 

PLAN FOR THE EXPLOITATION OF THE 

ASH TIP OF THE LA ROBLA CONVENTION- 

AL POWER STATION, 

EPTISA-GHESA- -TRSA-Empresarios Agrupa- 

dos, Madrid (Spain). 

C. Alvarez Fernandez, A. Fernandez Uria, and M. 

Boned Niell. 

IN: parce gi se Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 

605-613, 4 fig, 2 tab, 2 ref. 


Descriptors: “Water -" 


ention, *Water 
quality control, * 


werplant wastes, 
Waste dann *Powerplants, 
Seneent River, Geohydrology, Aquifers, Erosion, 
Water quality. 


The La Robla Conventional Power Station in the 
province of Leon is situated south of the locality of 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


same name, on the alluvium of the River 
ip entails in's comtidenble pradection ot 


MIGRATION AND CONTAINMENT OF LEA- 
CHANTS FROM URANIUM TAILINGS 


PONDS, 
Carleton Univ., Ottawa (Ontario). Inst. of Civil 
Sue ae, cep fe Son a 

é ater, iter- 
national Congress. Volume 2, September 1985. p 
623-632, 6 fig, 1 tab, 5 ref. 


tn *Path of pollutants, *Water pollution 
*Uranium, *Saskatchewan, *Ontario, Con- 


ed ove prac are of more tan 30 
were into con- 
confinement structures, 


taminants. (See also W88-01554) (Author’s ab- 

stract) 

W88-01557 

PLANNING AND DESIGN OF COAL WASTE 

IN VIEW OF GROUNDWATER 

PROTECTION, 

For primary bibliographic entry see Field 5G. 

W88-01565 

DESIGN AND MANAGEMENT OF DREDGED 
2 Re ys CONTAINMENT AREAS TO IM- 
IRMANCE, 

ys a Station, 


Amy, Engineer Waterwe 
ly 
Vicksburg, MS 


- an ob wot a 
Data, ime 1987. Final Report. 137 p, 36 fig, 13 


Descriptors: *Waste disposal, *Dredging, *Con- 
tainment facilities, an Dan — 

sites, Suspended solids, Dikes, Hydraulic proper- 
ties, Design criteria, Pollutant ‘ead, Model studies. 


is pumped i 
Siurry thot & 10% to 20% solids by weight Water 
and solids separate in the containment area because 
of gravity sedimentation, and the clarified water is 
rng tt rg eaten 2 hae ge 
receiving water body suspended solids con- 
centration of DMCA effluent is inversely related 


study 
data 


collected by injecting WT dye at the 


inflow point and monitoring dye concentration in 
the outflow. The resultant time-concentration 
curve is identical to the residence time distribution 
during the dye test. In addition, similar data for 
chlorine contact chambers, physical models, and 
waste stabilization ponds found in the literature are 
also examined. A composite data set from all dif- 
ferent sources showed a strong relationship be- 
tween the ratio of mean residence time to theoreti- 
cal residence time (theoretical residence time is 
equal to the pond volume divided by the average 
flow fate) and the point length-width ratio. Baffles 
or spur dikes can be used to increase the effective 
length-to-width ratio of a given DMCA, thereby 
increasing the mean residence time without in- 
creasing the overall size. The relationship between 
mean residence time and length-width ratio was 
into the DMCA design procedures, 
and a process for selecting DMCA size, shape, and 
dike layout to achieve minimum cost resulted. 
zantz-PTT) 
W88-01602 


RECLAMATION AND REDEVELOPMENT OF 
CONTAMINATED LAND: VOLUME I, US. 
CASE STUDIES, 

— Triangle Inst., Research Triangle Park, 


G. L. Kingsbury, and R. M. Ray. 
Report No. EPA/600/2-86/066, Au: 
Rae 11 tab, 58 ref, 2 append. 
lo. 68-03-3149, 23-1. 


Descriptors: *Cleanup operations, *Land reclama- 
tion, *Disposal sites, Hazardous wastes, Public 
policy, Costs, Economic aspects. 


There are numerous cases in the United States 
where uncontrolled dumping or industrial spills 
have contaminated 


1986. 186 
PA Contract 


inventoried by U.S. EPA). "Since many of these 
properties are in prime urban locations, issues sur- 


‘elopment land uses. After extensive 
interviews with Federal and State officials in all 50 
States, 16 uncontrolled hazardous waste sites were 
selected for detailed study. For each of these sites, 
actions have been en or are 
planned with some upgraded redevelopment of the 
property in mind. Redevelopments include single- 
and multi-family residential, recreational, commer- 
cial, institutional, and light industrial land uses. 
Two distinctly different types of redevelopment 
efforts were encountered -- public initiated projects 
and developer-initiated In the case of 
SS ae projects (for example, most Super- 
, immediate concerns for community 
yunt, and site reuse, if any, tends 
bea parapet and er oe oe 
Govehipentelinaes projects, the develo 
tem ey senprar tise qlanaep costs thavagh reasle 
property. Thus, he simply diverts into clean- 
pacers nde corde odhah cole ge baat 
to purchase uncontaminated land. The economic 
feasibility of a developer-initiated project may 
depend directly on the standard of cleanness re- 
quired of a - 4 for a particular redevelopment 
type. Since property decontamination standards 
and guidelines have not been formulated for most 
oe ayn some confusion exists and hence, devel- 
ly view contaminated site reclama- 
entcheviiapaiins projects as undesirable ven- 
tures. (Author’s abstract) 
W88-01606 


CHARACTERISTICS OF BIG SANDY RIVER 
DRAINAGE BASIN WATER AND OF SALTY 
AQUIFER WATER, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

R. J. Eisenhauer. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87-100093, 
A03 in paper copy, AOI in microfiche. Report No. 
REC-ERC-87-2, March 1987. 21 p, 5 fig, 11 tab, 13 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


ref. 


Descriptors: *Big Sandy River, *Saline water, *Sa- 
linity, *Water pollution sources, *Disposal wells, 
*Aquifers, Brackish water, Groundwater quality. 


The Bureau of Reclamation is conducting studies 

to find methods of disposal for high-salinity water 

from 16 identified sources to prevent these nar 
entering the Colorado River. The Bi; 

Rives is one source that contributes 6.2 Tr the 

identified salt load, or 152,000 metric tons (167,000 


chemical properties 
the Big Sandy River and ultimately contribute to 
a Sheds ‘of Neon Consent hs ~~ 
mine me te) uently, 
Bureau of Reclamation contracted for the drilling 
of 99 wells along the entire Big Sandy River Basin. 
Site sampling and analytical programs were con- 
ducted from 1976 to 1984. The data obtained were 
ne me for physical and dissolved chemical 
ics of water from the 99 wells. Charac- 
teristics of water included physic properties, 
major salt constituents, trace metals, trace ele- 
ments, trace anions, radioactivity, it an organic 
com) . Based on well water analyses, a salty 
aquifer that pollutes the A Sandy River was 
identified and located. This Big Sandy Salty Aqui- 
fer is identified by seven wells with water contain- 
ing exceptionally high salinity (an average of 7050 
mg/L). wells are located within an 8- by 8- 
km (5- y 5-mi) area. (Author’s abstract) 
W88-01 


ENVIRONMENTAL ENGINEERING AND 
eign wae IN, 
wuleoet bibliographic entry see Field 5D. 


SEVENTH ANNUAL MADISON WASTE CON- 
FERENCE: MUNICIPAL AND INDUSTRIAL 
WASTE, 

began &, by mtg -Madison. Dept. of Engineering 


September Lil? 19 11-12, 1984. 1984. 521 Pp. 


Descriptors: *Waste disposal, *Land disposal, 
*Landfills, e materials, *Leaching, Fate 
of pollutants, Monitoring, Site selection, fer- 
ences, Waste management, Solid waste dis; 
Leachates, Wastewater disposal, Design criteria, 
Linings, Industrial wastes, Sanitary landfills. 


The Madison Waste Conference was established to 
vide a technical forum for current topics in 

application and landfilling of industrial and 
municipal waste and to provide advanced technical 
training and interchange on important issues facing 
professionals working on land application and dis- 
posal systems. The proceedings contain technical 
Ron which the Conference Committee selected 
rer ay eae These paj cover the following 

site monitoring, land application/ 

disposal o wastes, remedial action assessment and 
implementation, contaminant chemistry, remedial 
action case studies and evaluation, site design to 
protect groundwater, landfill soil and clay liners, 
and landfill design operation. An index of terms 
from the 1982, 1983, and 1984 conferences is in- 
cluded. (See W88-01726 thru W88-01757) (Geiger- 


PTT) 
W88-01725 


USE OF MULTI-LEVEL GAS DRIVEN SAM- 
PLERS AND CONVENTIONAL MONITORING 
WELLS FOR EVALUATION OF GROUND- 
WATER CONTAMINATION AT AN UNCON- 
TROLLED HAZARDOUS WASTE SITE, 

NUS Corp., Pittsburgh, PA. 

A. Nazar, J. Prieur, and D. Threlfall. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 3-13, 5 fig, 1 ref. 


Descriptors: *Monitoring, *Hazardous materials, 
*Waste dumps, *Test — *Leaching, Fate of 
pollutants, Leachates, Groundwater pollution, 
Sampling, Land disposal, Groundwater level, In- 
dustrial wastes, Organic compounds, Inorganic 
compounds, Pesticides, Path of pollutants. 


A groundwater monitoring Wg sige using polyvi- 
nyl chloride monitoring wells and multi-level gas 
driven samplers was implemented at an uncon- 
trolled hazardous waste site. The primary objec- 
tives of the program were to define the hydrogeo- 
logic regime and determine the horizontal and 
vertical extent and distribution of contaminants. 
The multi-level samplers were utilized to supple- 
ment the information from the conven- 
tional monitoring wells by povilinn data on verti- 
cal point contaminant concentrations and vertical 
h distributions. The advantages of using the 
multi-level samplers were: the ability © i 
vertical point contaminant concentrations; less 
purge water to collect and store vs. bailing or 
pumping; less potential dermal contact di sam- 
pling; and the systems were more cost effective 
with depth. The primary disadvantages were: the 
low volume of sample obtained during each purge; 
limited aquifer characteristic evaluation once 
system is in place; and icing of the discharge line 
during periods of extreme cold. (See also W88- 
01725) (Author’s abstract) 
W88-01726 


MIGRATION AND DEGRADATION PAT- 
TERNS OF VOLATILE ORGANIC COM- 
ae 

Warzyn Engineering, Inc., Madison, WI. 
For primary bibliographic entry see Field 5B. 
W88-01727 


COMPARISON OF LABORATORY AND 
FIELD DETERMINED VALUES OF HYDRAU- 
LIC CONDUCTIVITY AT A WASTE DISPOSAL 


SITE, 

Illinois State Geological Survey, Urbana. 

B. L. Herzog, and W. J. Morse. 

= tBrwsary Annual Madison Waste Conference 
= and Industrial se beg pe 11-12, 


984. p 30-52, 9 fig, 2 tab, 8 ref. EPA 
Contract No. R810442-01. 


Descriptors: *Permeability coefficient, *Field tests, 
*Waste disposal, *Waste dumps, * 
a nny o' Fate of pollutants, Pol 


Sam- 
= es 


types, 
Comparison studies, Path of pollut- 


The hydraulic conductivity of fine-grained depos- 
its from a waste disposal site in southern Illinois 
was determined by both laboratory and field tests. 


ery tests. Geometric means of hydraulic conductiv- 
ity determined by the three methods were similar 
for each of the geologic units tested. Most average 
laboratory-determined values were at least one 
order of magnitude lower than their field counter- 
ee Slug tests were also conducted on 

les in an attempt to take into account vertical 
fractures. Average values from field tests of the 
angle-holes were greater than for the vertical 
holes, say we: to the tentative conclusion that the 
vertical fractures cause the hydraulic conductivity 
of material.to be higher than that indicated by the 
results from the vertical holes. Results of this soud 
indicate that field tests should be used instead of, 
or in addition to, laboratory tests when determin- 
ing hydraulic conductivity at waste disposal sites. 
(See also W88-01725) (Author’s abstract) 
W88-01728 


LAND TREATMENT EXAMPLE OF AN INTE- 
GRATED MANAGEMENT SYSTEM, 

Sheaffer and Roland, Inc., Chicago, IL. 

K. W. McBrien, D. R. Wyosnick, and W. G. 
Goelzer. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 53-63, 1 fig, 3 tab. 


Descriptors: *W: 
posal, *Wastewater disposal, 
*Wastewater irrigation, 





ation, *Land dis- 
*Sludge Es. 

Anaerobic digestion, 
Sludge utilization, Waste heat, Alcohols, Waste 


management, Case studies, Cost analysis. 


128 


Due to serious operational problems, the Landis 
Sewerage ce 8A) Vineland, New Jersey 
was ordered by the Environmental Protection 
Agency to correct: its wastewater management 
system. A wastewater reclamation system, using 
land application of treated wastewater effluent 
was designed to produce a long term solution to 
these problems. Features of the new —s in- 
clude primary clarifiers and rapid infil 
basins. To control the groundwater level bonnet 
and around the infiltration basins, the filtered efflu- 
ent is captured by an underdrainage collection 
system with an area of influence of approximately 
800 acres. The collected rapid infiltration bed ef- 
fluent will be’stored in a lagoon until it is required 
for irrigation. The nutrient rich effluent will be 
distributed by means of a center pivot spray irriga- 
tion system onto approximately 850 acres of crops 
which will be grown on LSA owned lands. Pri- 
mary sludge from the sedimentation tanks will be 
pumped to anaerobic digesters. Biogas uced 
by the digestion facilities will be utilized for power 
poke heat production. Digested sludge will be trans- 
ly to a sludge storage tank until it can be 
apples «0 the sol toed in vokiog crop yields. 
An on-site alcohol production facility will be inte- 
grated with other facilities of the LSA Wastewater 
Management System. Feedstock for the still will 
be corn grown on LSA owned lands. Brewer’s 
mash, a by-product of the still, is rich in protein 
and can be sold as an animal feed supplement. The 
integrated wastewater management system de- 
signed for LSA will not only solve the problems of 
high groundwater levels and the subsequent water 
pollution, but it will add clean water to the 
groundwater table and surface waters 
nonpoint source discharge. Cost-effectiveness stud- 
ies of the alcohol still and construction costs esti- 
mates for the integrated system are discussed. (See 
also W88-01725) (Geiger-PTT) 
W88-01729 


DESIGN OF LAND APPLICATION PRO- 
GRAMS FOR LARGE MUNICIPAL SYSTEMS 
VIA CONTRACTUAL SERVICES: A CASE 
STUDY - WASHINGTON, D.C., 

Bio Gro Systems, Inc., Annapolis, MD. 

J. B. Forst, and D. L. Jarrett III. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 


1984. 1984. p 64-75. 
Descriptors: *Land eo, *Sludge aay od 
*Wastewater disposal, *Case studies, *Waste 

posal, Monitoring, Site selection, Soil tests, Pen 
mits, Waste management, Dewatering, Sludge uti- 
lization, Public relations. 


Increasing sludge disposal costs (e.g. incineration, 
landfilling), - “ted to the selection of options 
which reutilize sludges. spree ae application has 
become a very successful reutilization method for 
large wastewater treatment systems. BioGro Sys- 
pp a private company, has developed a coer 
of large scale, multiple-year land application pro- 
grams for industries and municipalities. The essen- 
tial elements of a land application program include 
sludge and soil evaluation, site permitting, monitor- 
ing and reporting, public relations and coordina- 
tion of operating and management factors. Slud; 
from the Washin; D.C. Blue Plains facility 
have been ly land ied in a wide geo- 
graphic area around the city for over two years. A 
project of this size (1200 wet tons per day) serves 
as an illustration of most of the factors which must 
be addressed in a successful agricultural utilization 
program. (See item W88-01725) (Author’s abstract) 
W88-01730 


IMPLEMENTING ONTARIO’S GUIDELINES 
FOR USING MUNICIPAL SEWAGE SLUDGE 
IN AGRICULTURE, 

Ontario Ministry of the Environment, Toronto. 
Waste Management Branch. 

F. J. Iliffe. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 76-99, 5 fig, 7 tab, 11 ref. 





Descriptors: *Ontario, *Sludge 
Fcapred ary Slud utilization, * 
posal, Solid” waste Renlioal 'Cooost 


g disposal, “Land 


ige drying, Wanted 
e, Waste dis. 
ysis, Stand- 


Industrial Waste, September 11-12, 
1084 Munispal and 84. p 100-107, tfig. 4 ab. 


Descriptors: *Wastewater treatment, *Waste dis- 
disposal, *Industrial wastes, 





( 

the other from plant clean-up) 
ly to a landfill by tanker 
current treatment and effluent disposal 
system involves land disposal of wastewater by 

spray irrigation onto an on-site field. 
wastewater is to remove eggshells 
and other debris. The li uid..waste is collected in 


Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 108-115, 1 tab, 3 ref. 


Descriptors: *Waste disposal, *Groundwater pol- 
lution, *Clays, *Linings, *Calcium sulfate, Fate of 
pollutants, Path of pollutants, Fertilizers, Leach- 
ing, Leachates, Solid waste disposal, Waste man- 
agement, Case studies. 


The chemistry and groundwater pollution poten- 
tial of phosphogypsum wastes, the process of 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


changes 3 bee poy pecpmane d 

in water qi jue to e = 
Fhe loss of even y 1 ep vol- 

umes cass df phaapligyrieen slurry liquid could have a 

major impact on a receiving water. Hydrofluoric 


to illustrate many of the potential 
ated with 
sited om hight ———: nay + Rigor 
sited on ly- igneous roc! of 
subsurface trenc! 


waste 


co seepage water from the im. 
poundment for return to the plant. (See abe % wes. 
LS) cee -PTT) 


REMEDIAL ACTION 


For primary bibliographic see Field 5B. 
W88-01735 


PREVENTION AND CONTAINMENT OF HAZ- 
ARDOUS/TOXIC MATERIALS SPILLS IN DE- 

PARTMENT OF DEFENSE STORAGE AND 
HANDLING 


iG AREAS, z 
Army conan Hygiene Agency, Aberdeen 


D. R Boolen and M. White. 
IN: Seventh ae Conference 
M and Industrial Waste, September 11-12, 
1984. 1984. p 149-159, 4 fig, 9 ref. 


: *Hazardous materials, *Water pollu- 
tion prevention, *Cleanup, *Monitoring, *Model 
studies, *Water pollution treatment, *Industrial 
wastes, *Waste management, Waste disposal, Path 
of pollutants, Toxins, Environmental protection, 
Water pollution control, Decontamination, Safety, 
Training, Oil spills. 


The key elements of the U.S. Department of De- 


in-house survey, spill reports by employees, = 
assistance/advice surveys are recommended. 
stallation 


standard or ge procedures which set forth the 
performing each operation in- 
volving the handling and/or transfer of haardous 
or toxic materials. An emergency response plan 
ee eee a ee ig 
with spill situations should ipa gg 
all the riate installation 
types of training are required for or spill 
prevention. These include overview, specific inten- 
sive, and on-job training. Aspects of facility design, 
containers, security, and special prevention devices 
for hazardous waste management are also dis- 
cussed. Containment of spills of solids usually re- 
= only collection by shovelling or vacuuming. 
best control of liquid spills is by stopping the 
release of the spill at its source. To contain petrole- 
um spills, fuel tanks are diked with an earth-base 


usually lined with a sprayed concrete, polyethyl- 
ene, or clay. Drainaige of the entire dike area flows 
to a sump with a valve. Another device being 
tested is an imbiber bead gravity drain protection 
system placed in the bottom of the sump. (See also 
W88-01725) (Geiger-PTT) 

W88-01736 


TOXIC ORGANIC BEHAVIOR IN SLUDGE- 
AMENDED SOILS, 

New Mexico State Univ., Las Cruces. Dept. of 
Crop and Soil Sciences. 

For primary bibliographic entry see Field 5B. 
W88-01737 


LONG-TERM IMPACTS OF INDUSTRIAL 
WASTE CODISPOSAL IN LANDFILL SIMU- 
LATORS, 

SCS Engineers, Inc., Covington, KY. 

J. Walsh, G. Vogt, R. Kinman, and J. Rickabaugh. 
IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 166-187, 12 fig, 4 tab. EPA Contract 
No. 68-03-2758 


Descriptors: *Landfills, *Waste disposal, *Simula- 
tion analysis, *Industrial wastes, *Fate of pollut- 
ants, *Leachates, Leaching, Decomposition, Vi- 
ruses, Sludge disposal, Hydrogen ion concentra- 
tion, Infiltration rate, Soil temperature, Waste 
characteristics, Monitoring, Solid waste disposal. 


The solid waste decomposition and contaminant 
release of various types of simulated landfills were 
examined under the following variables: water in- 
filtration rates, initial water addition, pH buffer 
addition, sewage sludge addition, selected industri- 
al waste addition, and different air and sourround- 
ing soil temperatures. The survivability of polio- 
virus in landfills, and the ability to replicate moni- 
toring data from two test cells constructed and 
operatred under similar conditions were also exam- 
ined. The following characteristics of the leachate 
from each similator were studied in an on-going 
monitoring program: quantity, pH, alkalinity, vola- 
tile acids, COD. TOC, total P, total Kjeldahl N. 
and total solids. Results showed that leachate 
strength decreases as a function of moisture 
prey Studies of —, sludge addition sug- 
gested that municipal solid waste landfills can 
probably receive sludge loadings of up to 4% Oy 
dry weight with no significant impact on leachate 
quality. The addition of Calcium carbonate ap- 
peared to elevate leachate pH levels for much of 
the monitoring p while having no significant 
impact on and volatile acid concentra- 
tions. The Siuplicate cells gave different leachate 
concentration ——. ly due to the var- 


control cells. Certain elevated heavy metals tended 
to leach out quickly to levels encountered in con- 
trol cells. Industrial waste influences on leachate 
were always less than one order of magnitude, 
suggesting that codisposal of certain industrial 

wastes within municipal refuse may be a viable 
land disposal option. (See also W88-01725) 

PTT) 


(Geiger-' 
W388-01738 


HEAVY METALS IN DRILLING MUDS: SE- 
QUENTIAL EXTRACTABILITY AND EFFECT 
OF A SOLIDIFICATION PROCESS, 

Texas A and M Univ., College Station. Dept. of 
Soil and Crop Sciences. 

For primary bibliographic entry see Field SB. 
W88-01739 


FLY ASH DISPOSAL IN LIMESTONE 
QUARRY: HYDROCEOCHEMICAL CONSID- 
ERATIONS, 

Detroit Edison Co., MI. 

D. Leonard, D. F. Unites, and J. O. Kebe. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 199-218, 4 fig, 5 tab, 7 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


*Fly ash, *Solid waste disposal, 
*Land disposal, *Water pollution 
sources, *Leaching, *Path of pollutants, Ground- 
water pollution, Geohydrology, Selenium, Geo- 
chemistry, Model studies, Hydrologic models, 
Leachates, Trace elements, Adsorption, Water 
quality, Limestone. 


Descriptors: 
*Quarries, 


Fly ash is presently being deposited in a_mechani- 
aly dewatered limestone quarry. Saturation of 
the fly ash with groundwater will occur in the 
future, with subsequent leachate generation and 
movement into the surro limestone. Studies 
were performed to predict such possible future 
occurrences. These studies included: A review of 
previous site data, bench scale work to understand 
the fly ash-groundwater-limestone interactions and 
transport —- A review of site conditions 
indicated a neutral fly ash and groundwater that 
contained high levels of dissoived natural salts. Fly 
ash and groundwaters batch extractions resulted in 
elevated levels of some trace elements, in particu- 

Se. A series of batch extractions produced a 
‘worst-case’ leachate, with elevated Se concentra- 
tions. Subsequent studies using site limestone and 
leachate containing Se indicated a removal of the 
Se from solution, most likely through absorption. 
Transport modeling incorporating data generated 
in the bench-scale work, then estimated leachate 
movement. This modeling predicted that the 
quarry would not have negative effects on water 
quality in the area. (See also W88-01725) (Author’s 
abstract 


W88-01740 


BENNETT’S QUARRY: A CASE STUDY OF AN 
IMMEDIATE REMOVAL OF PCB WASTES 
UNDER SUPERFUND, 

Weston (Roy F.), Inc., Northbrook, IL. SPER 
Div. 

K. Stimpson, S. Springer, and R. Lillich. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 219-232, 2 fig, 1 tab. 


Descriptors: *Quarries, *Polychlorinated biphen- 
yls, SSeccatantan tamination, ‘*Cleanup operations, 
*Waste disposal, Leaching, Fate of pollutants, 
Water pollution effects, Leachates, Fluvial sedi- 
ments, Surveys, Industrial wastes, Waste dumps, 
Case studies. 


Bennett’s Quarry near Bloomington, Indiana, was 
contaminated by polychlorinated biphenyls (PCB) 
after the site was used as a waste dump for old 
electrical parts. The Indiana State Board of Health 
contacted the U. S. EPA Region V to assist in a 
detailed site assessment and cleanup effort. Soil 
discoloration and v tion stress was noted over 
portions of site. PCB concentrations 
ranged from 26-38% in on-site soils and averaged 
160 ppm in stream sediments bordering the site. An 
Emergency Action and Removal Plan was pre- 
Fein The pln vee removal nd oa 
th. The plan involved removal and disposal of 
itors and associated contaminated 

oye execution of extent of contamination studies 
including aerial photography, soil sampling, and 
magnetometer/ground-; radar surveys; 
and, constructing a cap on the site with low per- 
meability. The decontamination effort was com- 
pleted within 7 wk with expenditures of $222,000 
of Superfund monies. The experienced gained in 
this case study should prove valuable in future 
cleanups of this type. (See also W88-01725) 


(Geiger- 
W88-01741 


CONTAINMENT OF IRON SULFATE FROM 
ABANDONED PICKLE LIQUOR PONDS IN- 
VESTIGATION, FEASIBILITY STUDY DESIGN 
AND CONSTRUCTION, 

Donohue and Associates, Inc., Sheboygan, WI. 
M. L. Crosser, J. E. Underwood, and J. G. 
Emanuel. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 223-252, 28 fig, 13 ref. 


ae ov *Sulfates, *Metal-finishing wastes, 
Decontamination, *Waste disposal, *Feasibilty 


studies, Industrial wastes, Waste 

Liquid wastes, Evaluation, Pron 

og Cost analysis, Leaching, Path of pollut. 
t2, Groundwater pollution, Iron compounds, 


Detlga ctite ria. 


The A. O. Smith Automotive Division located in 
Milwaukee, Wisconsin, uses the sulfuric acid pick- 
ling process to clean steel prior to metal finishing. 
The company operated spent pickle liquor treat- 
ment ponds on company wih fl ae for >a of * x: 


The ponds were covered wi 

when the company began the spent 
pickle liquor to the Milwaukee Me Metropolitan 
erage District Plants for use in precipitating phos- 
phorus from wastewater. Elevated concentrations 
of iron and sulfate in a storm sewer — t mon) 


comes 


plish ‘the fo lowing objectives: determine the 
amount, composition and distribution of waste ma- 
terial below the surface at the site; assess the need 
to undertake remedial action to remove or contain 
the —— and “a. mr pene, for 
action, if required. ly borings, 
wells and ground penetrating radar tery Fer 
investigations found that remedial action was ap- 
Foe and that containment was environmental- 
ie poate and cost-effective. A slurry wall with 
ite backfill together — a clay cap 
followed byt Giealigand pavement wi —— 
and constructed. (See also W88-01725) (Author’s 


abstract) 
W788-01742 


LIQUID DISPOSAL, INCORPORATED: A $2.2 
MILLION SUPERFUND IMMEDIATE RE- 
MOVAL ACTION, 

Weston (Roy F.), Inc., Northbrook, IL. SPER 
Di 


iv. 

S. Springer, G. Watkin, J. Dourjalian, and R. 
Powers. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 253-266, 3 fig. 


Descriptors: *Liguid wastes, *Industrial wastes, 
*Waste “Decontamination, *Project plan- 
ning, Environmental effects, Soil contamination, 

Fly ash, Waste t, ew materials, 
re bag Public health, Incineration. 


Liquid Disposal, Incorporated (LDI), near Utica, 
Mic ichigan, ited a liquid waste incinerator from 
1967 to 1982. The facility incurred repeated viola- 
tions of air and sher the sock and was ultimately 
forced to close after pocket death. of two 


al cleanups under the Comprehensive Environmen- 
1980 (CERCLA) ™ tion and Liability Act of 
1980 ¢ CLA). 1983. action, i oa jucted Sagh a 
six month in was ‘gest single 
CERCLA- Rinded. immedi immediate removal to date. It 
resulted in ex tures of approximately $2.2 mil- 
lion from the us Substance Response Trust 
Fund and effected a total surface removal of haz- 
ardous materials. Site conditions addressed by the 
cleanup included: a waste oil 1: —— containing 1.8 
million gallons of PCB and solvent-contaminated 
liquids; a scrubber ash lagoon containing 250,000 
gallons of contaminated water and sludge; an as- 
sortment of 1,800 drums containing known and 
unknown wastes including shock-sensitive, water- 
reactive, explosive and flammable materials; bulk 
storage tanks containing flammable liquid and PCB 
contaminated oils; contaminated surface soils con- 
taining high concentrations of Cr; and, the pres- 
ence of 2, $0 cu yd of scrubber fly ash containing a 
variety of organic compounds. The technical as- 
= of each removal task are outlined, and the 
ealth and environmental threats posed by the site 
are addressed. Cooperation between federal, state, 
and local agencies is essential for the successful 
pcr che of a short-term, multi-million ee: 
immediate action cleanup under Superfund. ( 
also W88-01725) (Author’s abstract) 
W88-01743 


SITE SAFETY AT THE MIDDLETOWN ROAD 
REMOVAL, 


Geo/Resource Consultants, Inc., Washington, DC. 

G. M. Davidson. 

} Seventh Annual Madison Waste Conference 
“re 4 and Industrial Waste, September 11-12, 

1984 1984. p 267-282, 6 fig. 


Descriptors: *Safety, *Waste dumps, *Landfills, 
Prat eiaetng atid win Sapo W ao 
ject waste ‘aste man- 
Montring, Cleanup, Waste disposal, Heavy metals, 
Self coe contamination, Design criteria, 


The Middletown Road Dump, near Annapolis, 
Sdieviend. wan weed 0s acta dack tharaadts 
1900’s. When a portion of the site was contaminat- 
ae ee See ee eee cen ae oe 
Po er ou showed low levels of metals, the 
$359,000 for removal of the con- 
taminants. The cleanup plan took 6 months and 
involved removing buried hazardous materials 
containers and contaminated soils, ig and sta- 
bilizing the site to mitigate runoff, and installing 
groundwater monitoring wells. The responsibilities 
of the site’s safety officier during the decontamina- 
tion procedures are listed. Major risks to workers 
were exposure to —? physical eS from 
accidents, and heat stress. A contamination reduc- 
tion area was designed for decontaminating work- 
ers, their clothing and equipment. Decontamina- 
tion of heavy equipment was time consuming due 
to the trapping of contaminated soil in tire treads. 
Measures for mitigating heat stress among workers 
during the cleanup and worker training pi 
are discussed. (See also W88-01725) (Geiser PTT) 
W88-01744 


yo ia AN IMPLEMENTED REMEDI- 
ACTION, 


Cosgrove and Associates, Waterloo (On- 

tario 

F. A. Rovers, and E. A. McBean. 

= Seventh 7a seo Waste Conference 
moa gag: ustrial Waste, September 11-12, 

1988 1984. p 283-295, 2 fig, 7 tab. 


Descriptors: *Solid waste disposal, *Waste dumps, 
*Decontamination, *Monitoring, *Mathematical 
models, Leaching, Evaluation, Cleanup, Ground- 
water pollution, Path of —— S ace ie aoe 
Water pollution prevention, M Waste 
disposal, ( Organic compounds, od gg 


en change in both groundwater concentrations 
and chemical | ar arsenic (As), orthoni- 
troaniline (ONA), 1,1,2-trichloroethane (TCE) 
ped yee ne river from a waste dump are exam- 
y comparing pre-and post-monitoring condi- 

tions arising from implementation of remedial 
measures to the site. The remedial work involved 
Ls en aie heey Aaa Preghem: 2 Aecmne bin 
rap around the toe of the ee See 
erosion, grading of the area to enhance runoff and 

reduce reduce ifiltration, planting of a weather-resistant 


a continuing 
——— for all three chemicals, with particu- 
ly notable decreases in As and ONA, arising 
from implementation of the remedial actions. A 
decrease in chemical loadings to the adjacent river 
were also noted, ly for ONA and TCE. 
Statistical interpretation of t the monitoring data, as 
opposed to the use of mechanistic mat tical 
models was the most fective means of character 
a of the remedial actions at the site. 
(See. pos W88-01725) (Geiger-PTT) 
W88-01745 


SOIL--AN UNCERTAIN MEDIUM FOR WASTE 
DISPOSAL, 

Illinois State Geological Survey Div., Champaign. 
For primary bibliographic entry see Field 5B. 
W88-01746 


HAZARDOUS WASTE DISPOSAL IN CRYS- 
TALLINE ROCK, 





Minnesota Waste Management Board, Crystal. 

M. P. Katsoulis. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 312-324, 5 fig, 8 ref. 


: *Hazardous materials, *Under, 


waste *Illinois, *Bedrock, *Waste man- 


Crystalline bedrock offers more of a potential to 
achieve t isolation of buried hazardous 


lyze alternative methods of disposal 
for use in Minnesota. Four sites were 


unicipal and Sep - 
1984. 1984. p 335-351, 1 fig, 5 tab, 11 ref. EPA 
Contract No. 68-03-1822. 


Descriptors: *Leachates, *Landfills, *Hazardous 
materials, *Drainage s' *Land disposal, 
Waste t, Path of pollutants, Waste dis- 

Corrosion control, Liquid wastes, 
Conte printeinolae’ Decontamination. 


Failure of leachate collection ee is expected 
to be a problem in the 


not involve clogging, including pipe deterioration 
due to chemical attack or corrosion, differential 


settling, and exceeding design capaci es 
with leachate collection sy 


ited. In a survey of twenty waste disposal facilities 
which had leachate collection system problems, 
twelve experienced problems attributable to errors 
in design, construction or operation. The remain- 
ing eight experienced problems that could likely 
have been avoided through system maintenance. 
oe to avoid failure includes careful pipe 
location, redundancy, allowing for maintenance re- 
quirements and addressing specific failure mecha- 
nisms. Construction must Ae er emt ney quality 
assurance and may require special co! 
ee. Nupowpa to avoid failure Soontn ie reg- 
and system maintenance to find and 
pnt lems before they become too serious. 
(See also W88-01725) (Author's abstract) 
W88-01749 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


lustrial W: noth. Sepnbaber 11-12, 
1984. 1984. p 363-372, 3 fig, 2 tab, 2 ref. 


Deasvibedsi: , 
fills ; Wa yen pare: 
Waste masingement, ‘aste 
on + Leaching, 
Groundwater pollution. 


In 1975, a survey was made of the types of liners 
used at 61 sanitary landfill sites through- 
pe oe a natn Neder lpee wht 
eat y liners, 26 employed polyvinyl chloride 
i 8 used asphaltic-type liner and 3 utilized 
paree Mca ly a wy gree apt 
requirements for clay liners in sanitary 

how these with standard ineeri 


standards. 
ployed design standards used liner thickness and 
permeability as their sole criterion of effectiveness. 


ny ners re dt: (See also WES. 


thickness of cla 
01725) errr en 
W88-0 


DIFFUSIONAL TRANSPORT OF HAZARD- 
OUS WASTE LEACHATE ACROSS CLAY BAR- 


Michigan Univ., Ann Arbor. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 5B. 
W88-01751 


DEVELOPMENT AND APPLICATION OF 
BATCH ADSORPTION FOR 
DESIGNING ‘EARTHEN LANDFILL 
Illinois State Geological Survey Div., Cham: 
For primary bibliographic entry see Field 5B. 
W88-01752 


EVALUATION OF THE eae OF 
FOUR CLAY-LINED LANDFILLS IN WISCON- 


SIN, 
Wisconsin Dept. of Natural Resources, Madison. 
Bureau of Solid Waste t. 


poy 4 and aste, Septem! 
1984. 1984. p 309-460. 2 21 fig, 15 tab, 18 ref, ‘append. 


ya gs me *Linings, *Clays, *Leachates, *Land- 
fills, *Wisconsin, *Path of pollutants, Case studies, 
Monitoring, Design criteria, Waste Waste 
management, Groundwater pollution, Water pollu- 
tion prevention. 


The use of clay liners as a means of leachate 
containment at landfills has recently received con- 
siderable attention in the literature. Several authors 
have indicated potential concerns with the ability 
of a clay liner to i an acceptable level of 
per coma 48 portection. While some of these con- 
valid, only limited data has been 

presented on on the performance of existing clay-lined 
This nee is intended to help this 
information gap be P wnrieny a detailed perform- 
ance cules of many operational 


clay-lined landfills in Wisconsin. The sites selected 
for detailed evaluation are four of the better docu- 
mented and monitored clay-lined landfills in Wis- 
consin and together, oe over 20 years of 
operational experience. ncluded is a summary of 
each site’s geologic setting, major design features, 
construction I yervgrens experience and an 
evaluation of ov site performance. Using this 
information, supplemented with data and observa- 
tions from several of the other sites of similar 
design, it is concluded clay liners can provide an 
adequate means of leachate containment at landfills 
disposing of municipal and many industrial wastes. 
(See also W88-01725) (Author’s abstract) 
W88-01753 


CAPABILITY MAPPING FOR SANITARY 
LANDFILL USING COMPUTER GRAPHICS, 
Wisconsin Univ.-Green Bay. 

B. D. J. Johnston, and R. D. Stieglitz. 

IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 461-471, 1 fig, 26 ref. 


Descriptors: *Computer 
models, *Mappin ete use, *Site selection, Hy- 
drologic qed col ections, Geohydrology, Comput- 
er programs, Case studies, Graphical methods, 
Graphical analysis, Waste management, Project 
planning. 


The methodology of using capabiltiy analysis com- 
bined with computer graphics for a landfill siting 
study performed in Oconto County, Wisconsin is 
described. The use of two computer 
ages (IMGRID, developed by 
Valley Authority, and SYMAP, developed by the 
Harvard Laboratory of Computer graphics and 
Spatial Analysis) lends speed and flexibiity to the 
method. Sy rend analysis was performed using 
IMGRID (Information Management on a Grid 
Cell System). Data collected on the study area’s 
physical environment were converted to a form 
understandable to IMGRID. The computer graph- 
ics package, SYMAP was utilized for contouring 
point data. Base maps were selected according to 
their availability and applicability to the landfill 
siting process. The well log data was put into map 
form by a contouring routine performed by the 
SYMAP computer graphics package. Once all the 
data was in continuous or map form, it was con- 
verted to a form understandable to IMGRID. 
After the data was entered into IMGRID, the data 
elements were evaluated for sanitary landfills. The 
evaluation was performed with the aid of a deci- 
sion matrix. Data elements in the decision matrix 
were weighted according to their capability of 
supporting, soanine or tolerating a sanitrary 
landfill. In this manner, many scenarios can be 
easily examined taking into account difference of 
ms, and specific project needs or constraints. 
Chee alse also W88-01725) (Geiger-PTT) 
W88-01754 


DEMONSTRATION OF LANDFILL GAS EN- 
(CEMENT TECHNIQUES 


IN LANDFILL 
SIMULATORS, 
SCS Engineers, Inc., Covington, KY. 
G. Vogt, J. Walsh, W. Held, R. Kinman, and J. 
Rickabaugh. 
IN: Seventh Annual Madison Waste Conference 
Municipal and Industrial Waste, September 11-12, 
1984. 1984. p 472-494, 14 fig, 10 tab. 


Descriptors: *Sanitary landfills, *Simulation analy- 
sis, *Leachates, *Sludge utilzation, *Nutrients, Re- 
cycling, Municipal wastes, Monitoring, Moisture 
content, Waste recovery. 


Various techniques to enhance gas production 
from sanitary landfills were applied to 16 landfill 
simulators. These techniques included accelerated 
moisture infiltration; elevated moisture content; 
leachate recycle; addition of buffers, nutrients, and 
sludges; and elevated refuse temperatures. Each 
test cell contained a ximately 380 kg of munici- 
pal solid waste. All simulators were constructed in 
February 1980. Numerous chemical and physical 

eters have been measured to determine 
leachate and gas quantity and quality. Operations 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


and monitoring have now progressed into the fifth 
year, and four years of data are available for pres- 
entation. its through completion of the third 
year have been presented in r 

paper presents results available 

| tee! the end of January, 1984. 

results indicate that 

achieved by the follow- 

ition, leachate recycle, 

i and elevated 


small 
pos 'W88-01725) (Author’s abstract) 
'W88-01755 


RECENT DEVELOPMENTS IN METHANE RE- 
COVERY FROM MUNICIPAL LANDFILLS, 
Bernard M. Baruch Coll., New York. bet of 


Public 

E. B. Berenyi . Gould. 

IN: Seventh Annual Madison Waste Conference 
ghee Industrial Waste, September 11-12, 
1984. 1 p 495-505, 10 tab, 8 ref. 


—— *Landfills, *Municipal wastes, *Meth- 
i aoe Sees? ag ae 5 poner go 


boc Fuet —. — 


Antigo City Engineer, WL 


IN. pees Annual Madison Waste Conference 


oo ol and Industrial Waste, September 11-12, 
p 506-513, 4 fig, 2 tab. 


S *Compaction, *Dewater- 

“Bling, “Waste ——— Solid waste dis- 
posal, Compressibility, Case studies, Waste dispos- 
al, Waste recovery, Recycling, Cost analysis. 


W88-01757 


METHOD AND APPARATUS FOR DISPOSING 
OF DRILLING MUDS AND WASTES GENER- 
ATED DURING WELL DRILLING OPER- 


ATIONS AND FOR PLUGGING AND ABAN- 

DONING THE WELL, 

G. D. Allard. 

pe Patent No. 4,429,746; February 7, 1984. 11 p, 
10 fig. Official Gazette of the United States Patent 

a Vol 1039, No 1, p. 119-120, February 7, 


Descriptors: *Water ——. 
*Groundwater Pe Diilling. tents, *Drilling mud, 
*Oilfield wastes, senate! *Waste dis- 
posal, *Disposal wells, * *Mud, Well casings, Pump 
wells, Pumping, Cements, Well seepage. 


Well drilling muds and waste fluids from drilling 
operations are disposed into the wells, which are 
then plugged and abandoned without the need for 
rent a rig. When it is undertaken in young soft 
rock formations, the process involves a surface 
casing containing a c valve, which allows 
fluids to be pumped through it from the surface 
and which also may — aoe 5 from rising “p 
in the well from below. surface ang: Bs 
pray at about ground shoal’ toa — - jug- 
and abandoning tree through w! juids, 
mod, and cement can be introduced. When the 
process is undertaken in areas where seepage back 
into the well is unlikely, the check valve or packer 
need not be used. (Cremmins-AEPCO) 
W88-01777 


prevention, 


METHOD FOR STRENGTHENING SOFT 


Chiyoda Chemical Engineering and Construction 
= (Japan). 
‘or 


bibliographic entry see Field 2G. 
ws 


SYSTEM AND METHOD FOR DISPOSAL OF 
NONCONDENSABLE GASES FROM GEO- 
THERMAL 


J. T. Kuwada. 

U.S. Patent No. 4,632,601; December 30, 1986. 6 p, 
1 fig. Official Gazette of the United States Patent 
a Vol 1073, No 5, p 2625, December 30, 


Descriptors: *Patents, *Geothermal resources, 
*Hydrogen sulfide, *Disposal wells, * Wastewater 
disposal, Wastewater treatment, Reservoirs, 
Brines, Industrial wastes, Injection wells. 


Noncondensable gases, including hydrogen sulfide 
gas, derived from geothermal fluids are safely dis- 
posed by injecting them into a well bore along a 
path separate from the one in which wastewater 
(spent brine) is injected into the well. The length of 
the path along which the flow corresponds 
to a depth in the well, which provides a static head 
pressure equal to the gas partial pressure required 
to dissolve the gases into the wastewater. Dissolu- 
tion of the gases prevents venting to the atmos- 
phere. The noncondensable gases are returned to 
the reservoir formation in the same chemical form 
in which they were produced; they are not re- 
quired to be subjected to sophisticated chemical 
processing that creates waste products requiring 
special handling and disposal; and hydrogen sulfide 
is not converted to a form that may decom; in 
the reservoir and precipitate solids that could plug 
or impair the permeability of the injection zone. 
Because the noncondensable gases are injected into 
the wastewater through a separate tubing string set 
inside a well bore, wastewater only need be 
pumped to the pressure required to inject and 
a of it in the well bore itself. (Cremmins- 


PCO) 
8801780 


Her OF SAFELY DISPOSING OF WASTE 


G. Heide, and H. Wagner. 
U.S. Patent No. 4,456,400; June 26, 1984. 5 p, 4 tab, 
1 ref. Official Gazette of the United States Patent 


Office, Vol 1043; No 4, p 1565, June 26, 1984. 


Descriptors: *Patents, *Waste disposal, *Coal, 
*Water pollution control, Solid waste disposal, 
a Clays, Slurries, Titanium, Industrial wastes, 


Waste materials or those dissolved or suspended in 
aqueous liquids are mixed with brown coal ash 
and, if desired, water, to form a homogeneous 
mixture having ee nny Of » pap sae 
flowable slurry. The proportions of the ingredients 
of the mixture are so that the mixture 
hardens to a virtually water impermeable material. 
The alkaline substance consists of brown coal ash 
which is available in large quantities in power- 
plants. The process may be used to bind various 
waste so that they will not pollute the 
environment. In a preferred embodiment of the 
process, waste acid from the solubilization of tita- 
nium-containing ores for the production of titani- 
um dioxide pigments is bound as a waste material. 
To obtain a solid end product that is compact and 
virtually water-impermeable, a homogeneous mix- 
ture is formed, which contains the waste acid and 
the brown coal ash in a predetermined weight 
ratio. The mixture is stirred until a pulp is ob- 
tained. The mixed pulp consisting of brown coal 
ash and waste acid may be further compacted by 
mechanical treatment. (Cremmins-AEPCO) 
'W88-01782 


STORAGE POND, 

British Nuclear Fuels Ltd., Warrington (England). 
E. Watson, and E. Hunter. 

U.S. Patent No. 4,451, 173; May 29, 1984. 3 p, 1 fig. 
Official Gazette of the United States Patent Office, 
Vol 1042, No 5, p 2046, May 29, 1984. 


Descriptors: *Radioactive waste disposal, *Waste 
disposal, *Patents, *Ponds, *Hazardous materials, 
*Underwater, *Water storage, *Radioactive 
wastes, Leakage, Water pollution control, Trench- 
es, Soil contamination, —s membranes, 
Polymers, Concretes. 


id for the storage of hazardous materials, 
suk as radioactive my comprises a concrete 
upper lower impervious mem- 
potog a vich extend uninterrupted beneath the 
floor of the pond. The edges of the membranes 
lead into a trench surrounding the base so that any 
leakage through the floor of the pond is directed 
into the trench. If a fault or leak appears in the 
upper membrane, any seepage of liquid will be 
contained by the lower membrane and channelled 
into the trench. The membranes can be made of a 
robust plastics material, for example polyethylene. 
The membrane may also be sandwiched between 
layers of bituthene or similar bedding material. 
(Cremmins-AEPCO) 
W88-01783 


DISCHARGE OF GASES FROM SUBMARINE 
DESALINATION PLANTS, 

Mannesmann A.G., Duesseldorf (Germany, F.R.). 
For primary bibliographic entry see Field 3A. 
W88-01789 


PROCESS AND APPARATUS FOR RECOVER- 
ING USABLE WATER AND OTHER MATERI- 
ALS FROM OIL FIELD MUD/WASTE PITS, 
Romec Environmental Research and Develop- 
ment, Inc., College Station, TX. 

For. primary bibliographic entry see Field 5D. 
W88-01795 


LAND APPLICATION OF SLUDGE IN SAN 
DIEGO, 


a (George S.) and Associates, Sacramento, 


Ro Ww. Crites, and D. Richard. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 8, p 774-780, August 1987. 
2 fig, 10 tab, 10 ref. 


Descriptors: *Land disposal, *Recreation demand, 
*Land development, ‘*California, *San Diego, 





Sludge, hag = age Municipal wastes, Costs, 
Regulations, 


mr Pe eB, oa 


The city of San Diego must move its sludge drying 
from Fiesta ee 1987, due to the 
P development o' island as a water- 
utened he aed cloonen eek tone 
prepared for management over the next 
ae interest has been expressed in 
the beneficial use of sludge for agriculture, land 
reclamation, and distribution of compost. The rec- 
ommendation is that the sludge reuse program 
have multiple ns that include distribution of 
ultural land 


and the relative costs of 
the new plan. Anan PET) 
W88-01826 


USE OF A VACUUM FILTRATION TECH- 
NIQUE TO STUDY LEACHING OF INDIGE- 
pe om VIRUSES FROM RAW WASTEWATER 


JUDGE, 
Health Effects Research Lab., Cincinnati, OH. 
we ae ar bibliographic entry see Field 5B. 


PASSAGE OF 

THROUGH BLOCKS WITH VERTICAL UNITS, 
For primary bibliographic entry see Field 5B. 
W88-01901 


REDUCTION OF MICROBIAL INDICATORS 
AND VIRUSES IN A CYPRESS STRAND, 
Florida Univ., Gainesville. Dept, of Environmental 


Engineering 
For primary bibliographic entry see Field 5B. 
W88-01947 


STUDIES ON THE ECOLOGICAL EFFECTS 
OF VARYING THE SIZE OF FISH PONDS 


AND FEEDS, 
gional Research Center for Inte- 
gente Fish en Wuxi (China). 

‘or pemeery bibliographic entry see Field 81. 
W88-02039 


CULTURE OF MULLET SPECIES IN PONDS 
RECEIVING IRON CRUSH EFFLUENTS AT 
EL-BAHARIA OASIS, EGYPT, 

General Authority for Fish Resources Develop- 
ment, Cairo (Egypt). 

For primary bibliographic entry see Field 81. 
W88-02041 


FEEDING PROCESSED HATCHERY WASTES 
TO POULTRY, 

Kuwait Inst. for Scientific Research, Safat. Agro- 
Production Dept. 

M. A. Ilian, and A. J. Salman. 

Agricultural Wastes AGWADL, Vol. 15, No. 3, p 
179-186, 1986. 6 tab, 9 ref. 


Descriptors: *Farm wastes, *Manure, *Feeds, 
*Waste disposal, *Poultry, *Dehydration, Chem 
cal analysis, Proteins, Calcium, Amino acids, Min 
erals, Nutrients, Growth, Eggs. 


Waste from a local hatchery was processed by 
cooking it with water at a ratio of 2 waste to 1 
water, and then dehydrating the product (’proc- 
essed hatchery waste,’ PHW). PHW was subjected 
to proximate, mineral, and amino acid analyses; it 
was found to contain 22.8% crude protein, 21.48% 

based game 22.64% Ca, and 2706 kcal/kg metabo- 

lizable energy. The product was incorporated at 
2.5% and 5, 0% lena in broiler rations and at 4%, 
8%, and 12% in laying hen diets as a substitute for 
soyabean meal, meat meal, and ground limestone. 
In the broiler trials, body weight gains, feed con- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


N. Whinham. 
Agricultural Wastes AGWADL, Vol. 15, No. 4, p 
253-268, 1986. 9 tab, 9 ref. 


*Fertilizers, 


The availability of the nitrogen in cow slurry for 
grass has been inv by a number of 
workers, and values from 14 to 84% have been 
reported for the season after application. Results 
are presented for seven field iments undertak- 
in southern on four different farms in 
the harvest years 1977-1979. Spring and summer 
slurry applications were 25-30% as effective as 
ammonium nitrate in promoting dry matter yield 
swards; winter applications were some- 
less at around 15%. combined with 
of ammonium nitrate, the average re- 
sponse was similar, but there were le 
differences in responses yp sere -, appar 
ent recovery of — os in herbage w 
13% averaged over frectaaisite. (Author’s ie 


stract 
W88-02069 


ONE SOLUTION TO THE PROBLEM OF 
HANDLING AND TREATING SLURRY FROM 
A PIG FATTENING HO 


LABORATORY METHODS FOR ESTIMATING 
ey ag NITROGEN IN MANURES AND 


UDGES, 
North Carolina State Univ. at Raleigh. Dept. of 
Biological and Agricultural Engineering. 
G. M. Chescheir, P. W. Westerman, and L. M. 


Safley. 
coiaitaned Wastes AGWADL, Vol. 18, No. 3, p 
175-195, 1986. 2 fig, 8 tab, 27 ref. 


iptors: “Laboratory analysis, *Nitrogen, 


, Denitrification, 
itrogen cycle, Land disposal, Sludge disposal. 


A soil incubation experiment was conducted to 
determine nitrate N accumulation rates and avail- 
able N (AAN) values for stored liquid manures 
from dairy cattle and swine; try manures, and 
a municipal sewage sludge applied to Norfolk and 
Cecil soils. Potentially available N (PAN) was also 
estimated by chemical tests. The resulting PAN 
values were compared to the AAN values from the 
soil incubation study. The rates in which NO3-N 
accumulated in soils treated with waste were de- 
scribed using first-order kinetics. The rate con- 


ly. mineralizable or- 
ganic N. The lowest rate constants were for soils 
treated with municipal sludge which contained 
low concentrations of NH3-N. Incubation tests 
showed significant reductions in inorganic N in the 
first two weeks, su; g immobilization and/or 
denitrification or 3-N + olatilization. After 26 


weeks’ incubation, AAN varied with waste type 

pleas Wepied’ eo Noni met aan 
lied to a Norfolk sandy soil and 

ag 17% ~ 8% for a Cecil sandy loam. (Au- 

thor’s abstract 

W88-02072 


REVIEW OF FULL-SCALE ANAEROBIC DI- 
GESTION IN CHINA, 

Polytechnic of Wales, Pontypridd. Dept. of Me- 
For primary bibliographic entry see Field 5D. 
'W88-02073 


IRRIGATION OF PRIMARY TREATED AND 
ANAEROBICALLY TREATED MEAT-PROC- 
ESSING WASTES ONTO PASTURE: LYSIME- 


TER 

Meat Industry Research Inst. of New Zealand, 
Hamilton. 

J. M. Russell. 

Agricultural Wastes AGWADL, Vol. 18, No. 4, p 
257-268, 1986. 5 tab, 18 ref. 


it, pasture prod! 

2,000 kg and 1,000 kg N/ha/yr, respectively. 

Herbage from lysimeters receiving 
treated effluent contained much concentra- 
tions of nitrate-nitrogen than that lysimeters 
receiving primary treated effluent. Health 
lems may result —— ruminants feed on 
nitrate eee 
the herbage, 
about 500 kg Niue ly treated 
effluent, and about 1,000 kg N/ha/yr for primary 
treated effluent. (Author’s abstract) 
W88-02074 


EFFECT OF FERTILIZER, CHICKEN 
MANURE AND DAIRY MANURE ON TIMO- 
THY YIELD, TISSUE COMPOSITION AND 
SOIL FERTILITY, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 

P. R. Warman. 

Agricultural Wastes AGWADL, Vol. 18, No. 4, p 
289-298, 1986. 4 tab, 18 ref. 


Descriptors: ‘*Fertilizers, *Poultry, *Manure, 
*Cattle, *Crop yield, *Timothy, *Tissue analysis, 
*Fertility, Grasses, Quebec, Clays, Soil types, Nu- 


it. 


The effect of dairy manure, chicken manure, and 
fertilizer was assessed on timothy yield, tissue com- 
ition, and soil fertility from 1980 to 1982 phen 

Feld plots in clay soil in Quebec. Plots 
chicken tedans Por peor hr outyielded 
jluced the highest 


the plant and soil results, the use of CM2 or dairy 
manure (89.6 wet t/ha) rates of application of 
manure are for timothy production. 
(Author’s abstract) 

W88-02075 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


INFLUENCE OF DOMESTIC SEWAGE ON 
GROWTH AND NITROGEN FIXATION OF 
AZOLLA PINNATA R. BR., 

Burdwan Univ. (India). Dept. of Botany. 

M. Chakrabortty, and D. Kushari 

Aquatic Botany AQBODS, Vol. 24, No. 1, p 61-68, 
March 1986. 1 fig, 3 tab, 27 ref. 


Descriptors: *Wastewater disposal, *Wastewater, 

*Plant growth, *Azolla, *Ferns, *Nitrogen fixa- 

tion, *Orthophosphates, *Seasonal variation, Ana- 

baena, Cyanophyta, Phosphorus, Biomass, Algae, 

ee ig techniques, Carbon, Nitrogen, Tissue 
ysis. 


The use of sewage effluent was assessed as a cheap 
medium in vi - A. —— Azolla mean Oe 
optimization of gro’ nitrogen fixation. Bio- 
mass production of Azolla cultured in sewage ef- 
fluents under full sunlight correlated closely with 
the changes of orthophosphate phosphorus in the 
medium. It was highest (13.18 g/m) in August as 
opposed to 6.34 g/m in January, though the envi- 
ronmental influence was remarkable. horus 
contents in different media, particularly in one 
receiving a higher quantity of sewage effluents, 
gradually increased to 20.30 micrograms/1 in Janu- 
ary, reaching a maximum in May (37.60 micro- 

), followed by a gradual decline ge a 

rise in August (32.70 micrograms/1). 
seasonal variation in phosphorus content of The 
medium was closely associated with the carbon, 
phosphorus, and nitrogen contents of plant tissue, 
as well as the heterocyst frequency of the algal 
symbiont, Anabaena azollae. The respective in- 
creases in nitrogen, carbon, and phosphorus con- 
tents of plant tissue in during ren an 
were 39.80, 280.00, and 2.20, com with 


of 28.20, 245.00, and 1.50 during January, while the 
heterocyst frequencies were 15.96 and 10.92, re- 
one. (Author’s abstract) 
88-02078 


USE OF SHEEP MANURE AS NUTRIENT 
WITH FISH FEED IN POND FISH POLYCUL- 
TURE IN TRANSKEI, 

Transkei Univ., Umtata (South Africa). Dept. of 


For primary bibliographic entry see Field 81. 
W88-02094 


GROWTH OF THE CHINESE GRASS CARP 
CTENOPHARYNGODON IDELLA Pe ON 
CABBAGE WASTES AND KIKUYU G 

Transkei Univ., Umtata (South Afriss) De Dept. of 
Zoology. 

For primary bibliographic entry see Field 81. 
W88-02095 


UTILISATION OF CHICKEN OFFAL IN THE 
PRODUCTION OF THE AFRICAN SHARP- 
TOOTH CATFISH CLARIAS GARIEPINUS IN 
THE TRANSKEI, 

Transkei Univ., Umtata (South Africa). Dept. of 


Zoology. 
For primary bibliographic entry see Field 81. 
W88-02096 


UTILIZATION OF VINASSE EFFLUENTS 

FROM AN ANAEROBIC REACTOR, 

ps nti Regional dos Productores de Acucar 
Maceio (Brazil). 

For primary bibliographic entry see Field 5D. 

W88-02117 


PROCEDURE FOR DETERMINING POTEN- 
TIAL GAS QUANTITIES IN AN EXISTING 
SANITARY LAND! 

Dynatech Corp., —— MA. 

M. J. Laquidara, A ae Leuschner, and D. L. Wise. 
Water Science and Technology WSTED4, Vol. 
18, No. 12, p 151-162, 1986. 9 fig, 3 tab, 10 ref. 


*Waste disposal, *Analytical meth- 
ods, oo aia landfills, *Gas yield, *Data process- 
ing, Landfills, Field tests, Feasibility studies, Data 
interpretation, Drawdown, Municipal wastes, 
Solid wastes. 


A procedure for determining potential gas quanti- 
ties in existing landfills was developed and a case 
study based on this procedure is presented. Over 
the last five years Dynatech R/D Company was 
involved in performing feasibility studies to deter- 
mine potential gas quantities in existing 

The data collected during this period was reduced 
and plotted. Using the reduced data base, a system- 
atic procedure for determining the extent of de- 
-_ ition and decay rate coefficients is present- 

inally, the entire procedure for 

a potential in an existing landfill is performed for 
a case study. The case study results are verified 
using field dirdews tests. (Wood-PTT) 
W88-02119 


ANAEROBIC DIGESTION OF MUNICIPAL 
SOLID WASTES, 

Sao Paulo Univ. (Brazil). Escola Politecnica. 

W. Schmidell, A. M. Craveiro, C. S. Peres, Y. S. 
Hirata, and R. F. Varella. 

Water Science and Technology WSTED4, Vol. 
18, No. 12, p 163-175, 1986. 7 fig, 1 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Solid wastes, *Waste ~——_ *Munici- 

wastes, Solid waste disposal, Wastes, Diges- 
tion, Sludge, Sao Paulo, Brazil, Hydrogen ion con- 
centration, woe loading, Retention time, Meth- 
ane, Sanitary landfills. 


The present state of municipal solid waste oe) 

disposal in Brazil is discussed with emp! 

particular situation in the o ie ae ‘of Sao Paulo. 

Future trends of the anaerobic digestion approach 

for this residue are indicated. Some representative 

results from studies of anaerobic digestion of MSW 

mixed with primary sewage sludge are presented. 

The studies were conducted using agitated reactors 

of 2 or 8 liter capacity which were. continuously 

operated at 35 C in the pH range 6.8 to 7.2. The 

studies included: start-up of reactors, MSW to 

—— sludge ratio, or, loading rate, and hy- 
draulic retention time. results indicate interest 

in — mame ae" digestion of MSW ith high 

presence of sewage using reactors wii 

solids content. (Wood-! PTT) 

W88-02120 


CO-DISPOSAL OF MUNICIPAL REFUSE AND 
INDUSTRIAL WASTE SLUDGE IN LAND- 


FILLS, 
a Inst. of Tech., Atlanta. School of Civil 


gineering. 
F. G. Pohland, and J. P. Gould. 
Water Science and Technology WSTED4, Vol. 
18, No. 12, p 177-192, 1986. 8. 8 fig, 6 tab, 6 ref. 


Descriptors: *Combined waste disposal, *Waste 

i *Industrial wastes, *Domestic wastes, 
*Landfills, Wastes, Sludge, eo metals, Sludge 
disposal, Metals, Leachates, Waste load, Waste 
stabilization, Toxicity. 


The results of a 2-year pilot-scale inv: on 
the codisposal of heavy metal sludge with munici- 
pal refuse, under the influence of leachate contain- 
ment and recycle, are used to illustrate and de- 
scribe the effects of various metal loadings on the 
normal progress of waste stabilization and to assess 
associated assimulative capacity. Evidence of 
metal precipitation as sulfides or hydroxides and 
8 ent removal by filtration and sorption in 
the re! mass was demonstrated. Conversely, the 
mobilization of heavy metals was shown to be 
enhanced by complexation with humic-like sub- 
stances which also tended to reduce overall toxic 
effects. Whereas, high heavy metal loadings exhib- 
ited a clear inhibitory effect, a definite capacity for 
assimilation and acclimation at low to moderate 
levels was established. (Author’s abstract) 
W88-02121 


COMPOSTING AND THE LIMITING FACTOR 
PRINCIP 

Cal Recovery Systems, Inc., Richmond, CA. 

C. G. Golueke, and L. F. Diaz 

— BCYCDK, Vol. 28, No. 4, p 22-25, April 


eS factors, 

Biological oes 

Limiting nutrients, Microorganisms, Growth, Pop- 

ulations, Oxy; Aeration, Temperature, ’Mois- 
ture content, Nitrogen. 


factor in lowest gota that limits the gout 
and activity of the Ti under consideration 
» the limiting factor. Sound economics a prob- 
lem prevention depends on designing operat- 
ing a system such that no operational, nutritional, 
environmental or any other factor is exhausted or 
becomes deficient and thereby the limiting one. 
The five essential factors that are key design fea- 
tures in recent compost technology were hat 
cussed; they are (1) suitable microbial 
or copeemnete (2) available oxygen for station, 
(3) proper tem (4) sufficient moisture con- 
equate available carbon to maintain 
the appropriate carbon/nitrogen ratio. (Wood- 


W88-02122 


TURNAROUND IN SUSSEX COUNTY, 
P. F. Cerenzio. 


Biocycle BCYCDK, Vol. 28, No. 4, p 26-28, April 
1987. 1 fig. 


Descriptors: *Sussex County, *Slh disposal, 
*Composting, *Sludge, *Odors, *New Jersey, 

*Waste disposal, Slud, Dy dcyinty, Westaweter teeth. 
ties, ae Computers, Automation, Process 


After startup in July 1984 of the sludge/septage 
composting facility in Sussex County, New Jersey, 
nuisance odors became evident although it was 
determined that the facility was properly operated 
according to previously developed methods. Com- 
posting a: were suspended in February 


1985 while extensive 
methods and strategies was conducted ante 
pee a improved ——a technolo 
vations performed on the existing 
aa included enclosures, increased 


aeration, os 
proved oye control systems and computerized 


operation w ibed. resumed 

June 1986 with excellent ——- efficiency 
tial ich rarel: 

i ite confines, decreased 

(originally 50-100, now 15 wwe prior to 

and jmproued pre (wo std haces system 


uration is 
W88-02123 


UPTAKE OF CADMIUM AND ZINC BY CORN 
ON SLUDGE-TREATED SOILS, 

Cornell Univ., Ithaca, NY. 

L. M. Naylor, 'M. Barmasse, and R. C. Loehr. 
Biocycle BCYCDK, Vol. 28, No. 4, p 37-41, April 
1987. 2 fig, 4 tab, 11 ref. 


Descriptors: *Path of liutants, *Waste disposal, 
eSiudge Utilization, * t gro bg g 

*Cadmium athien, ‘a sie Sen, 
Heavy metals, Sludge, Field te ray "Oe tke tests, 
Greenhouse tests, Crop yield. 


Py ate thenaaay emer mn Pang oh mead 
field corn grown in a greenhouse in pots were 
compared wih com grown in fd plo ob 
lish the consistency of the tistical relation 
ships between metal uptake by corn grown in the 
two environments were determined, the div 

cies of such uptake by a crop which is less sensitive 
than most to soil metal were investigated, and the 
growth of a crop with a high nutrient e in 
ih tyr enw ge used 
for this study was a heat-dried, wepte-ncsivated 


that location of the tests (bela versus pacar 
pot) can affect the results. Therefore, results from 





greenhouse experiments are not directly compara- 
ble to those from field studies Experimental differ. 
ences noted were : (1) confinement of roots to the 
telatively small pot volume, and (2) lower fertility 
available in pots. Greatly accentuated metal uptake 
rates were not observed in the this study using 
field corn which is a known non-accumulator. 
However, si t differences were evident in 
wa comtuotnane tiie heh coe wula- 

even for a non-accumula- 
tor crop, the use of results from greenhouse pot 
studies to yject field results is inappropriate. 


(Wood- 
W88-02124 


GREENING OF BLUE MOUNTAIN, 
Pennsylvania State Univ., bese a Park. Envi- 
Resources Research Inst. 


ronmental 

W.E. , and J. M: McMahon. 

Biocycle YCDK, Vol. 28, No. 4, p 47-51, April 
1987. 1 tab. 


scm ong 


antain, egetation, 
— Fly ash, > is Pennsylvania, 
Field tests, Heavy metals, Soil contamination, 
Seedlings, "Trees, Grasses, 


ae slope of Blue Mountain in Pennsylvania 

a barren area due to emissions of zinc, 
pr lead, and sulfur dioxide from a zinc 
smelting Rng extensive logging, frequent fires, 
and erosion. Natural rev has been ham- 


il highly 
metals and — nutrients and 


a growing medium was dnote on 
of the contaminated soil. Locally available 


—_ ing of it in a landfill. (Wood-PTT) 
W88-02126 


ANALYSIS OF EPA GUIDANCE ON COM- 
POSTING SLUDGE: PART IV - FACILITY 
DESIGN AND OPERATION, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 

For primary bibliographic entry see Field 5D. 
W88-02127 


SLUDGE MANAGEMENT IN THE UNITED 
KINGDOM, : 
Da Inc./Guarino Engineers Ltd., Philadelphia, 


J. Davis, and D. Garvey. 

a Pollution Control Association of Pennsylva- 
Vol. 20, No. 3, p 11-15, May-June 

1987. 1 fig, 5 tab. 


ne tors: *Sludge management, *Slud e dispos- 
astewater treatment, *Sludge, *Waste dis- 
pos Sludge utilization, Sludge ee 
ludge poo Dewatering, United Ki 
United States, Comparison studies, Land im 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


ere, Opener oe Coles, Lent aptame- 


er tig a = gue Ae gat 

United ieee —— agricultural sea 
dispersal, landfill, ond iaciniation ave detelledend 
with sludge disposal in the United 

States. It was found that the major uses and dispos- 
ee een ee 
the regulations set forth by the 

Tyco spacey mera rem, in the 
USA, sludge management are much more 
in the public forum which results in fewer disposal 
sites, fewer suitable land application sites, and diffi- 


economics become Peaneorey manufacture of soil 
conditioners and fuel products may become more 
widespread. (Wood-PTT) 

W88-02130 


SORPTION/DESORPTION OF VARIOUS IN- 
ORGANIC AGENTS ON OIL SHALE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

D. M. Cowher, G. D. Boardman, and A. N. 
Godrej. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 203-211, 4 fig, 4 tab, 20 ref. 


Descriptors: *Sorption, *Desorption, *Inorganic 
com *Oil shale, *Land , *Path of 
pollutants, Fate of pollutants, Leaching, Tempera- 

Arsenic, Cadmium, Fluorine, Iron, Hydrogen 
ion concen 


Aqueous solutions in most natural systems contain 
mixtures of many organic and inorganic ents. In 
here co-disposal is sindieed dele wil 


from the shale, or interact with 
to produce even more hazardous 
a number of different sce- 


peratures. 
As, Cd, and Fe were removed to below detection 
limits in most of the sorption trials. Removals of 
Cd and Fe were effected predominantly through 
precipitation of the metals at the relatively high pH 
of the shale eluents. (See also W88-02132) (Lantz- 


W88-02154 


IMPACTS OF MULTI-JURISDICTIONAL 
AGREEMENTS AND EFFLUENT DISPOSAL 
BY CITRUS IRRIGATION ON THE DEVELOP- 
MENT OF AN INDUSTRIAL WASTE PRE- 
TREATMENT PROGRAM, 

Boyle Engineering Corp., Orlando, FL. 

For primary bibliographic entry see Field 6E. 
W88-02160 


INSTITUTIONAL BARRIERS TO LAND 
TREATMENT OF METAL FINISHING 
WASTEWATERS, 

North Central, Inc., Palatine, IL. 

For primary bibliographic entry see Field 5D. 
W88-02187 


ILLEGAL LIQUID INDUSTRIAL WASTE SITE 
CLEAN-UP AND RESTORATION, 

Ontario Ministry of the Environment, Toronto 
(Ontario). Environmental Approvals and Project 
Engineering Branch. 

For primary bibliographic entry see Field 5G. 
W88-02197 


CONTAMINANT FIXATION PROCESS, 
Environmental Protection Polymers, Inc., Haw- 
thorne, CA. 

R. W. Telles, S. L. Unger, and H. R. Lubowitz. 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 685-691, 11 fig, 1 tab, 15 ref. 


Descriptors: *Contaminant fixation, *Waste dispos- 
al, *Water pollution prevention, Hazard- 
a Radioactive wastes, Landfills, Polyeth- 
ylene. 


Fixation technology is required to render residues 
from hazardous waste volume-reduction processes 
safe for final disposal. Of ular concern is the 
management of low-level radioactive pollutants 
and non-destructible industrial contaminants. To 
this end, this investigation concerns the concept 
and the fabrication of novel plastic modules of 
fixed concentrated wastes. The stresses of a land- 
fill. Laboratory-scale modules have been thorough-, 
ly investigated and the experimental findings and 
process cost estimates provide the basis for scale- 
up of modules to a commercially viable size 50- 

lon ones. Modules are characterized by cores 

Iding up to 90% (by weight) contaminants in 
polyolefinic matrices encased by 1/4-inch thick, 
seamless jackets of high density polyethylene. The 
jackets are formed by fusion and impregnation of 
resin powder onto the surfaces of the cores. The 
modules have been employed to secure a broad 
spectram of hazardous wastes such as electroplat- 
ing residues, pesticides, water-soluble toxic salts, 
arsenic-bearing filter cake and rad-waste beads, 
powders, and teen High formance stabilization 
of contaminants for their disposal was realized 
by this surface tion process. The novel 
plastic modules of concentrated wastes stemming 
from the process were simulated safely transport- 
able and stable grog | ted, long-term envi- 
ronmental st! fits accrue because 
the process employs scene resins, assures re- 
producible fabrication of high quality products, 
tolerates a broad spectrum of contaminant types 
without chemically pretreating them, and adds nil 
volume to that of the hazardous consi; its. The 
full-scale management of low-level radioactive 
wastes for final disposal is addressed first by the 
process. Radioactive ion-exchange resins and salts 
are contaminants that are difficult to manage by 
state-of-the-art means. In full-scale operation this 
process will manage them in 50-gallon waste mod- 
ules. (See also W88-02132) (Lantz-PTT) 
'W88-02200 





EVALUATION OF IRRIGATION MANAGE- 
MENT PROCEDURES FOR GEOTHERMAL 
EFFL 


UENT, 
Idaho Water Resources Research Inst., Moscow. 
For primary bibliographic entry see Field 3C. 
W88-02268 


LAND APPLICATION OF MUNICIPAL 
WASTEWATER: IMPACTS OF WATER 
RIGHTS AND LAND-USE CONTROLS, 

Virginia Water Resources Research Center, 
Blacksburg. 

W. E. Cox. 

Available from the National Technical Institue 
Service, Springfield, VA 22161, as PB87 218202/ 
AS, price codes: A06 in paper copy, AO1 in micro- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


fiche. Virginia Water Resources Research Center, 
Blacksburg, Technical Completion Report, May 
1983. 116 p. OWRT Project No. B-076-VA(1). 


Descriptors: _‘*Land disposal,  *Municipal 
wastewater, *Water rights, *Land use, Wastewater 
disposal, Wastewater treatment, Water law, Ripari- 

an rights, Local governments, Regulations. 


Law relevant to water rights and land use controls 
is analyzed in order to create a better understand- 
ing of the nature and si ce of institutional 
impediments to the land application technique of 
municipal wastewater disposal. Land application in 
some cases offers an environmentally acceptable 
and cost-effective means of disposing of municipal 
wastewater, but its feasibility is affected by several 
institutional constraints: water rights and land use 
controls are two of the potentially most significant 
impediments. Water rights issues may arise in con- 
nection with implementation of land application 
yjects due to the likelihood of significant hydro- 
ic modifications. If land application is adopted 
as a replacement for a conventional system of 
wastewater treatment and discharge to a body of 
surface water, return flow patterns will be modi- 
fied to the possible detriment of other water users. 
Both the appropriative and the riparian doctrines, 
the principal doctrines of water law in effect in the 
United States, contain provisions to limit adverse 
effects of this type. In addition, land application 
projects may alter the flow of diffused surface 
water, and special bodies of law impose constraints 
on such changes. Land use controls are potentially 
significant due to land application’s need for a. 
stantial amounts of land and its ity to 
produce adverse effects on surrounding . One 
significant type of land use control consists of 
——— regulations such as local zoning or- 
dinances. These regulations become especially im- 
ea gee t whenever a locality desires to establish a 
application project outside its own political 
boundaries. A second applicable type of land use 
control consists of privately initiated tort actions 
that may be directed toward the operator of a land 
application project in response to such problems as 
odors, water contamination, or flooding. (Lantz- 


PTT) 
W88-02276 
PREDICTION OF SURFACE RUNOFF WATER 


phage 4 eye SITE, 

Army Engineer Waterways Experiment Station, 

Vicksburg, MS. Environmental Lab. 

J. G. Skogerboe, C. R. Lee, R. A. Price, D. 

Brandon, and G. Hollins. 

Available from the National Technical Information 

po am —, gfield, Virginia. 22161. Miscellane- 
87-1, March 1987. Final Report. 35 p, 

10 10 fig, 4 tab, 24 ref. 


Descriptors: *Surface runoff, *Path of poliutants, 
*Water quality, *Black Rock Harbor, *Land dis- 
posal, Dredging, Waste disposal, Fate of pollut- 
ants, Heavy —_ Zinc, seeadeie, tas Cadmium, 


Nickel, Man; uspended solids, 
Chromium, Warren Woes 08 Waste treatment. 


The US Army Engineer Waterways Experiment 
Station (WES) Rainfall Simulator-Lysimeter 
System was developed to predict surface runoff 
water quality from dredged material placed in 
upland environments. Initial laboratory tests on 
dredged material placed in lysimeters showed that 
as the dredged material dried and oxidized, phys- 

icochemical changes occurred which changed the 
concentrations and form of contaminants found in 
surface runoff. These tests predicted that, initially, 
concentrations of suspended solids (SS) usually 
would be elevated and heavy metals would be 
poorly soluble and bound to the SS. As the materi- 
al was dried and oxidized, SS concentrations in the 
runoff would decrease, and heavy metals such as 
copper, cadmium, zinc, nickel, and manganese 
would increase in solubility. Dredged material col- 
lected from the upland disposal site was sampled 
and used in additional laboratory lysimeters at the 
WES. A series of rainfall simulations was applied 
to both the upland field plots and the laboratory 
lysimeters containing the dredged material using 


the WES Rainfall Simulator. Surface runoff sam- 
ples were collected and analyzed for SS and for 
Cd, Cu, Zn, Ni, Mn, and chromium. Filtered 
heavy metal concentrations were not statistically 
different between the two laboratory lysimeter 
tests and the field tests for either the wet, anaero- 
bic or the dry, oxidized sediment or dredged mate- 
rial. Unfiltered concentrations of metals in surface 
runoff from the dredged material were less than 
concentrations in runoff from the initial sediment 
during the wet, anaerobic stage. Results of this 
study showed that placement of Black Rock 
Harbor saga material in an upland environment 
would allow ph hemical changes to occur 
that would significantly increase the solubility of 
Cd, Cu, Ni, Zn, and Mn. Filtered metal concentra- 
tions in surface runoff from dry, oxidized sediment 
would be statistically equal to unfiltered metal 
concentrations, indicating increased solubility of 
metals after dredged material was placed in an 
upland dis site. (Lantz-PTT) 

W88-0227 


MANAGEMENT OF HAZARDOUS WASTE: 
TREATMENT/STORAGE/DISPOSAL FACILI- 


TIES, 
For § bibliographic entry see Field SD. 
W88-02325 


REGIONAL HYDROGEOLOGIC RESEARCH 
IN THE PALO DURO BASIN FOR NUCLEAR- 
WASTE REPOSITORY SITING, 

Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 

A. R. Dutton, C. W. Krietler, and T. C. 
Gustavson. 

Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 24, No. 2, p 221-225, May 
1987. 2 fig, 26 ref. DOE Contract DE-AC97- 
83WM46651. 


Descriptors: *Underground waste disposal, *Ra- 
dioactive wastes, *Waste disposal, *Geohydro- 
logy, *Groundwater movement, *Aquifers, *Path 
of a Evaporites, Dissolution, Geochemis- 
try, Salts 


Regional hydrologic and geochemical studies indi- 
cate that groundwater flow through an ev: a 
confining system in the Palo Duro Basin, 
Panhandle, and salt dissolution at the top of the the 
evaporite confining system are important issues for 
siting -a _nuclear-waste repository in bedded salt. 
Data that are needed to resolve these issues include 
ages and sources of groundwater in the salt-disso- 
lution zone and in aquifer units overlying the eva- 
porite confining section to determine the history of 
the salt-dissolution zone; permeability, hydraulic 
head, and water density in the upper part of the 
confining section to determine groundwater flow 
velocity; and hydrogeologic and geochemical pa- 
rameters of the aquifer units and the confining 
system to assess potential for migration of 
stored waste. (Author’s abstract) 
W88-02331 


GEOTECHNICAL CONSIDERATIONS FOR 
THE DESIGN OF AN EXPLORATORY SHAFT 
pity FOR A NUCLEAR WASTE REPOSI- 
IN DEAF SMITH COUNTY, TEXAS, 

Mes noe ame Consultants, Houston, TX. 
Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 24, No. 2, p 235-245, May 
1987. 5 fig, 3 tab, 8 ref. 


Descriptors: *Underground waste dis isposal, *Ra 
dioactive wastes, *Waste disposal, Geohydro- 
logy, *Geochemistry, *Groundwater movement, 
*Aquifers, Texas, Utah, Salts. 


Area-wide geologic studies have been conducted 
in six states to identify sites for detailed site charac- 
terization studies, and ultimately the construction 
of the nation’s first high level nuclear waste dispos- 
al facility. Host rock t in the respective states 
under consideration include basalts in Washin 

state, tuffs in Nevada, bedded evaporites (salts) in 
Utah and Texas, and diapiric salt in Mississippi and 
Louisiana. An exploratory shaft facility Shi is an 


136 


integral part of the detailed site characterization 
activities ib by the Nuclear Waste Policy 
Act of 1982. One of the primary objectives of the 
exploratory shaft is to provide access to the target 
repository horizon so that detailed in situ testing 
can be performed to evaluate site suitability for 
repository construction, materials characterization, 
model validation, etc. In addition, the ESF will 
provide a means of evaluating construction condi- 
posory, and for charactetzng the geologic and 
; lor geologic 
ydrologic conditions of the materials overlying 
the target horizon. Seven salt sites in four states 
have been considered for ESF preliminary designs. 
While salt has several ergs for waste eile. 
tion, such as its impermeability, thermal and visco- 
plastic properties, etc., it also presents some unusu- 
al design and construction lems. The solubility 
and visco-plastic nature of salt uires 
designs and construction to isolate con- 
trol water inflow and to avoid excessive stress 
build-up due to the long term deformations (creep) 
of rie, oy r gerry ‘poche involved 
in Oo o! interest to 
Texas are the protection of fresh water aquifers 
(particularly the Ogallala and Dockum formations 
in the Texas Panhandle), ground stabilization and 
pany stn control during shaft sinking (antici- 
ang e ground freezing methods through 
the upper 1,000 ft of overburden at the Texas 
sites), seismic stresses, in situ stresses, groundwater 
conditions in non-fresh water aquifers, etc. Explor- 
atory remy 5 be drilled for each shaft at a salt 
site during ESF Final Design activities. The boring 
poe will include comprehensive  enivin and 
ratory testing for the purpose of v 
modifying design assumptions, as required. re ie Ad 
thor’s abstract) 
W88-02332 


EFFECT OF ASH DISPOSAL PONDS ON 
GROUNDWATER QUALITY AT A COAL- 
FIRED POWER PLANT, 
Wisconsin Univ.-Madison. Water Resources 
Center. 
G. V. Simsiman, G. Chesters, and A. W. Andren. 
Water Research WATRAG, Vol. 21, No. 4, p 417- 
426, April 1987. 3 fig, 5 tab, 26 ref. 


Descriptors: *Waste disposal, *Fly ash, *Disposal 

*Groundwater pollution, Water quality, 

onitoring, Water analysis, Plumes, Flow, 
Aquifers, Heavy metals. 


The impact of fly and bottom ash. disposal ponds 
on groundwater quality was investi; at the 
coal-fired Columbia Power Plant at e, Wis. 
Groundwater sampling was conducted utilizing a 
network of piezometers and multilevel wells locat- 
ed at various cross-sections of the ash di 
facility. Analyses were performed for 16 major and 
minor elements, ee ak Data for a 3- 
yt monitoring p ap eet oe existence of 
large B, Na mer Yes ames i in the groundwater 
system surrounding ash disposal area. Substan- 
tial amounts of B, Ae ead S00 were preseae inthe 
plume and portions were discharged into an adja- 
cent wetland as the plumes p= Ser with ra 
water flow. The secondary fly ash settling pon 

wast the tenjor soures. 48:8 aad SOX whee the 
main source of Na was from previous releases to 
the aquifer from the use of Na2CO3 to condition 
fly to enhance removal of SO2 from flue gas 
by electrostatic eae ape Movement into the 
groundwater of heavy metals such as Cu and Zn 
was not observed and their concentrations are 
likely attenuated in the pond. (Author’s abstract) 
W88-02340 


SILVICULTURAL APPLICATION OF ALUM 
SLUDGE, 

South Central Connecticut Regional Water Au- 
thority, New Haven. 

R. J. Grabarek, and E. C. Krug. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 6, p 84-88, June 1987. 15 
fig, 4 tab, 13 ref. 


Descriptors: *Alum sludge, *Slud 


E. disposal, 
*Waste disposal, *Water pollution e 


ts, *Silvi- 





culture, Leachates, Toxicity, Plants, Growth, 
Trees, Costs, Sludge, Alum, Aluminum. 
Various prcnetiee of two types of alum sludge 
al 1 gomemeg peed op if dis. 
py an oO 
posal. These sludges did not produce 
any undesirable leachates, ee of which were 
eee eee ee oe ee ee ee 
Health Code, nor did they produce aluminum tox- 
icity in plants - Se recuhcnee eakaae heme: 
Alum sludge binds p' planed ha it unavail- 
able or slowly available 10 per us possibly 
limiting plant growth ly 
stressing plant: The results of rae 
that limited apy’ aint ahten Gatedel on feat 
ed land would most likely not measurably affect 
tree growth. Land application of alum —_. ap- 
pears to hold promise as a low-cost disposal alter- 
were Ox (Autho=’s abstract) 


EFFLUENT QUALITY VARIATIONS IN RELA- 
TION TO WATER REUSE FOR IRRIGATION, 
Neg Univ., Safat. Dept. of Civil Engineering. 


F. Hamoda. 
Seurnal of Environmental Science and Health (A) 
JESEDU, Vol. 22, No. 2, p 161-187, F 

1987. 9 fig, 2 *. = al Kuwait Univ. Researc 
Council Grant E 


Descriptors: *Effluents, *Impaired water use, *Ir- 
— *Water quality, *Activated sludge, 

‘astewater, Water use, Statistics, Nutrients, a 
water. 


Performance data from an activated sludge 
wastewater treatment plant were to 
evaluate variations in effiuent quality used for irri- 
gation. Frequency and mo’ average statistical 
analyses were performed on ly plant data col- 


prow Aap. Soe 9h “om It has been found that 
secondary-treated effluent quality can, for at least 
an ot Se ee ae 
ents levels. enya er cheng can a: - a 


pm influent (raw be sae pepe wr 

ly variable except for suspended 
iltration and chlorination process- 

ie esha to. enue aie lates 

bn a rae effluent for irrigation. (Author’s 


) 
W88-02401 


ASSESSMENT OF THE INTERACTIONS OF 

METALS AND NITRILOTRIACETIC ACID IN 

SOIL/SLUDGE MIXTURES, 

(Eoglendy De of Science and Technology, London 
). Dept. of Civil Engineering. 

K. P. W. W. Kirk, J. N. Lester, and R. 


Perry. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 1, p 55-69, May 1987. 8 fig, 1 tab, 45 ref. 
Descriptors: *Nitrilotriacetic acid, *Water chemis- 
try, *Wastewater treatment, *Detergents, *Heavy 
metals,  *Sludge, *Solutions, Speciation, 
Wastewater, Organic compounds, Solubility. 


The effects of nitrilotriacetic acid (NTA) from 
paeererve detergents on solution phase 
iorms of Cu, Mn, Ni, and Zn in digested sewage 
sludge and a soil/sludge mixture were investigated. 
Gel filtration chromatographic analysis indicated 
that Cu and possibly Ni were maintained in solu- 
tion by association with a soluble, high molecular 
weight organic fraction; Mn solubility was due to 
the presence of unbound inorganic species and 
soluble Zn was distributed equally between the 
two forms. Speciation of the metals in the solution 
phase of the soil/sludge mixture generally reflected 
that of the sludge. However, the total amount of 
soluble Mn in the soil/sludge mixture was approxi- 
mately 25 times greater than in the sludge and was 
attributed to heavy metal induced release of a: 5 
enous soil Mn. Increases in the quantities of soluble 
Ni and Zn in both the sludge and the soil/slud 
mixture following equilibration with 40 

NTA were due to conversion of solid phase forms 
to soluble metal-NTA complexes. The preferential 
complexation of NTA with Cu already present in 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


TWO ADJACENT PIPE DIAMETERS AT THE 
OPTIMAL SOLUTION IN THE WATER DIS- 
TRIBUTION NETWORK MOD 
). Div. of 
t. 


Water Resources Research WRERAQ, Vol. 23, 
- 8, p 1457-1460, August 1987. 2 fig, 1 tab, 12 


arses * 7 as *Convey- 

Water ibution, *Model stud- 

ies Costs, Ma models, Optimization, 
Boodonic aspects, Water conveyance. 


In the study of optimization models for the design 
of water distribution networks, most of the litera- 
ture has either indicated or explicitly claimed that 
at the optimal solution each link 
The rosea ts with adjacent diameters. 
sufficient conditions are that a 
aiden aah of caddies ia'en eptiend ache. 
tion, and a ee oe ee 
property ly if pipe costs are a 
penny Sot | ad alt ate of pipe diame- 
ters. (Wood- 
W88-01678 


FER WA 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems be 

T. M. Keinath. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 229480/ 
AS. ig a ea nh oa in micro- 
fiche. South Carolina Water Resources Research 
Institute, Clemson. Publication No. 125, June 1987. 
113 p, 56 fig, 16 tab, 45 ref. Contract No. 14-08- 
0001-G1251. Project No. USGS G1251-03. 


*Defluoridation, *Activated alumina, 


DEFLUORIDATION OF BLACK CREEK AQUI- 


Water quality, Black Creek Aquifer, South Caroli- 
na. 


Because waters of the Black Creek Aquifer, locat- 
ed in Horry and Georgetown Counties of South 
Carolina, contain concentrations of fluoride that 
exceed the maximum contaminant level (1.6 mg/l) 
allowed by the National Interim Primary Drinking 
R water utilities in the region must 


either seek an alternate supply or must defluori- 


exchange This 

showed that the presence of chloride, sulfate, and 
bicarbonate anions in the Black Creek Aquifer 
waters did not affect, in a statistical sense, the 
fluoride exchange adsorption capacity of activated 
alumina for the range of concentrations found in 
the aquifer. In contrast, “ PH of the water (hy- 
droxide ion sar ag dramatically affected 
the ea word of the activated 
pr pee was effectively described by 

an empirical regression. The exchange adsorption 
capacity of the activated alumina used in the study 
also was seen to decrease, due to abrasion with 
each exhaustion/regeneration cycle. A 30% de- 
crease in capacity was observed when steady-state 


had been attained after two or three cycles. Final- 
ly, the optimum pH for minimizing the cost of 
operating a defluoridation facility was found to lie 
in the range of 6 to 7. (Keinath-WRRI) 

W88-01769 


METHOD OF REVERSE OSMOSIS EMPLOY- 
ING AN IMPROVED POROUS GLASS MEM- 
BRANE, 

National Research Development Corp., London 
(England). 

For primary bibliographic entry see Field 3A. 
W88-01786 


SCALE INHIBITOR FOR REVERSE OSMOSIS 


For primary bibliographic entry see Field 3A. 
W88-01787 


REVERSE-OSMOSIS PURIFIER APPARATUS 
AND METHOD, 

For primary bibliographic entry see Field 3A. 
W88-01788 


DISCHARGE OF GASES FROM SUBMARINE 
DESALINATION 
Mannesmann A.G., Duesseldorf (Germany, F.R.). 
For primary bibliographic entry see Field 3A. 
W88-01789 


MULTI-CYLINDER REVERSE OSMOSIS AP- 
PARATUS AND METHOD, 

For primary bibliographic entry see Field 3A. 
W88-01790 


REVERSE OSMOSIS APPARATUS AND 
METHOD INCORPORATING EXTERNAL 
FLUID EXCHANGE, 

Seagold Industries Corp., Burnaby (British Colum- 


bia). 
For primary bibliographic entry see Field 3A. 
W88-01791 


REVERSE OSMOSIS METHOD AND APPARA- 


TU 
For primary bibliographic entry see Field 3A. 
W88-01792 


WATER PURIFYING AND VENDING APPA- 
RATUS, 

International Mfg. and Water Vending Co., Mesa, 
AZ. 


J. J. Hamlin. 

U.S. Patent No. 4, 623,467; November 18, 1986, 17 
p, 16 fig. Official Gazette of the United States 
Patent Office, Vol 1072, No 3, p 1146-1147, No- 
vember 18, 1986. 


Descriptors: *Patents, *Water treatment, *Reverse 
osmosis, *Domestic water, *Drinking water, 
*Water supply, Filtration, Process water, SDisinfec. 
tion, Ultraviolet radiation, Control systems. 


A coin-operated vending apparatus dispenses puri- 
fied water for drinking cooking, and supplying 
automobile batteries and radiators. An apparatus 
inlet is coupled to a source of water. The vending 
apparatus contains a reverse osmosis filter and a 

refilter. The reverse osmosis filter wastewater 

lows to a holding sump. A purified water holding 
tank is coupled to the reverse osmosis water outlet 
and an after filter is connected to the tank outlet. 
The apparatus also contains ultraviolet disinfecting 
equipment between the after-filter outlet and the 
dispenser. Control systems establish a predeter- 
mined vending cycle period and the amount of 
purified water to be dispensed. The ultraviolet 
disinfecting system includes a hollow plastic hous- 
ing containing a mounted lamp. An annular space 
between the outer surface of the lamp and the 
inner surface of the housing provides a flow path 
for the purified water. (Cremmins-AEPCO) 
W88-01793 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


METHOD OF PRODUCING ULTRAPURE, 
PYROGEN-FREE WATER, 

L. Boeve. 

U.S. Patent No. 4,548,716; October 22, 1985, 5 p, 1 
fig. Official Gazette of the United States Patent 
Office, Vol 1059, No 4, p 1770, October 22, 1985. 


Descriptors: *Patents, ‘*Ultrafiltration, *Water 
treatment, *Industrial water, *Solvents, Seawater, 
Drinking water, Ozonation, Reverse osmosis, Ioni- 
zation, Feedwater treatment, Reclaimed water, 
Wastewater treatment. 


Ultrapure, pyrogen-free water is produced for pri- 
mary application as a p! tical solvent for 
injection into humans or other animals and second- 
arily for water reclamation and clean up of toxic 
liquid wastes. A source of water is filtered to 
remove suspended solids and organics before it is 
deionized to remove dissolved solids. Substantially 
pure ozone is introduced into the deionized water 
at a concentration of at least 2 milligrams of ozone 
per liter of deionized water to produce ultrapure, 
pyrogen-free water. The source of water may but 
need not be treated by distillation, reverse osmosis, 
or deionization. The source can be tap water, 
, or Gj is used, it is 
treated by reverse osmosis prior to deionization. 





DISTILLATION SYSTEM AND PROCESS, 
Vaponics, Inc., Plymouth, MA 

For primary bibliographic entry see Field 3A. 
W88-01796 


METHOD OF PRETREATING RAW WATER 
FOR REVERSE OSMOSIS 


Steinmueller (L. und C.) G.m.b.H., Gummersbach 
(Germany, F.R.). 

For primary bibliographic entry see Field 3A. 
W88-01797 


WATER PURIFICATION PROCESS AND 
SYSTEM, 


Allied Water Corp., San Francisco, CA. 
For primary bibliographic entry see Field 3A. 
W88-01798 


REVERSE OSMOSIS DESALINIZATION UTI- 
LIZING PLURAL FLOW WORK EXCHANGE 


VESSELS, 

Steinmueller (L. und C.) G.m.b.H., Gummersbach 
(Germany, F.R.). 

For primary bibliographic entry see Field 3A. 
'W88-01799 


ALIPHATIC AND AROMATIC HALOCAR- 
BONS AS POTENTIAL MUTAGENS IN 
DRINKING WATER. III. HALOGENATED 


ETHANES : 

yea itut fuer Mikrobiologie und Hy- 
i Elster (German D.R.). 

For primary bibliographic entry see Field 5C. 

W88-01811 


RATIONAL PROGRAM TO CONTROL UNAC- 
COUNTED-FOR WATER, 

Greeley and Hansen, Chicago, IL. 

For primary bibliographic entry see Field 3D. 
W88-01820 


X) FORMA- 
ACTIVATED SLUDGE 


TREATMENT AND SMALL RIVERS, 
Tokyo Univ. (Japan). Dept. of Urban Engineering. 


For primary bibliographic entry see Field 5D. 
W88-01825 


ee ORGANIC HALOGEN (TO 
IN POTENTIALS IN 


COMPARISON OF SOLVENT EXTRACTIONS 


INTENT, 
National Public Health Inst., Kuopio (Finland). 


Dept. of Environmental Hygiene and Toxicology. 
For pemeey bibliographic entry see Field 5A. 
W88-0183 


CHLOROPICRIN FORMATION IN Ye 
2 NITRITES ON PRE- 


SOLUTION: 
CURSORS FORMATION DURING THE OXI- 
DATION OF ORGANIC: COMPOUNDS. (FOR- 
MATION DE CHLOROPICRINE EN MILIEU 
a INFLUENCE DES NITRITES SUR 
LA FORMATION DE P PAR OX- 
YDATION DE eo ORGANIQUES), 
Poitiers Univ. (France). Lab. de Chimie de I’Eau et 


des Nuisances. 

H. Thibaud, J. de Laat, N. Merlet, and M. Dore. 

Water Research WATRAG, Vol. 21, No. 7, p 813- 

821, July 1987. 4 fig, 8 tab, 13 ref. 

Descriptors: *Water quality, *Drinking water, 
*Chemical reactions, ‘*Nitrites, *Oxidation, 

*Chloropicrin, Organic compounds, Humic “we 

Nitrophenols, Hydrogen ion concentration, Aro- 

matic compounds. 


The presence of trichl 
crin) in natural or drinking waters is a recent 
concern for hygienists and water en, . Studies 
nave shown that chloropicrin in public water sup- 
can constitute a chlorination by-product of 
ak substances and of rineia-coeh The pres- 
ence of nitrites in reaction might also aus 
an important part in chlo formation. 
object of this study was to define the part played 
by nitrites during the oxidation of synthetic solu- 
tions of aromatic molecules and humic substances. 
The influence of pH, chlorination ratio, and nitrite 
concentration on chi i i 
the chlorination of phenoli 
substances was studied. cal pre-oxidation (by 
ozone, chlorine dioxide, pata of 
ee Nee ees ae See ee 
‘ormation of —— during post-chlorination 
was analyzed, and several intermediate oxidation 
compounds were identified. (Author’s abstract) 
W88-01842 





EFFECT OF OZONE ON PLASMID DNA OF 

ESCHERICHIA COLI IN SITU, 

Government Industrial Development Lab., Sap- 

Feehan (Japan). 
Ishizaki, K. Sawadaishi, K. Miura, and N. 


Water Research WATRAG, Vol. 21, No. 7, p 823- 
827, July 1987. 6 fig, 33 ref. 


Descriptors: *Water treatment, *Wastewater treat- 
ment, *Ozonation, *Escherichia coli, Viruses, 
Ozone, Disinfection, DNA. 


The cell suspension of Escherichia coli HB101 
harboring pBR322 plasmid DNA was exposed to 
ozone, and the damage of plasmid DNA in vivo 
and also cell survival were investigated. Closed 
circular plasmid DNA (ccDNA) converted to 
open circular DNA (dcDNA) by ozone treatment. 
The mechanism of the conversion seemed to be 
deatier 15 te Geanrvel in Vigo ene eocionh 
plasmid DNA. These findings indicate that ozone 
penetrates cell membranes and reacts with cyto- 
plasmic substances. Therefore, chromosomal DNA 
may be one of targets of the ozone degradation, 
and its damage may be one of the factors responsi- 
ble for the cell killing. (Author’s abstract) 
W88-01843 


REACTIONS OF CHLORINE AND CHLORINE 
DIOXIDE WITH RESORCINOL IN AQUEOUS 
SOLUTION AND ADSORBED ON GRANULAR 


. Larson, and V. L. Snoeyink. 
Water Research WATRAG, Vol. 21, No. 7, p 849- 
857, re 1987. 1 fig, 4 tab, 25 ref. NSF Grant No. 
CEE-81-10024. 


Descriptors: *Water treatment, *Chlorine, *Chlo- 
rine dioxide, *Resorcinol, *Activated carbon, 
Chlorination, Chemical reactions, Disinfection. 


Resorcinol reacted with chlorine and chlorine di- 
oxide at pH 7 in dilute aqueous solution and in the 


presence of granular activated carbon (GAC) to 
produce numerous chlorinated com Maj 


of GAC. However, both oxidants produced the 
same major recoverable chlorinated product, a 
when reacted with 


Sane preadsorbed on GAC columns. No 
products were found pe Goa ueous resorcinol was 
applied to GAC columns following contact of the 
carbon with Cl2 or ClO2 solutions. (Author’s ab- 


stract) 
W88-01847 





WATER SUPPLY IN MICRONESIA, 

Nevada Div. of Health, Carson City. 

J. Fontaine. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 7, p 64-69, July 1987. 1 
fig, i tab, 3 ref. 


Descriptors: *Water supply, *Water resources 


de- 
vel water Ply, 
Wolke Water quality, Public health, 
demand, Tropical regions. 


Public health is severely affected by inadequate 
water supplies in Micronesia, a vast island-dotted 
area of Western Pacific that had been held in 
trust by the United States from the end of World 
War II until recently. In Micronesia, a public 
water system is defined es to the Safe 
Drinking Water Act as serving at 25 people 
tar saat pad wa 
apenas Opi: wake dequmnain, teehee 
Sages public w departments, including 
capital center systems, and those operated by 

or community satin 

that many family or individual systems 
actully ba tieudlied ta yuklie woke 
quate information does not exist to incl over 4 
an inventory. Many residents of the island rely on 
catchment of rainwater for supplies; ae are 
served by deteriorating systems carrying 
water, i.e., springs, shallow eis duane aie, 
and deep wells. The difficulties of coping with 
ee ee eee 
a remote and varied tropical | 

tz-PTT) 

W88-01889 


OPERATION AND MAINTENANCE OF 
WATER SYSTEMS IN DEVELOPING COUN- 


TRIES, 
Agency for International Development, Washing- 
ton, DC 


J. H. Austin, and J. K. Jordan. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 7, p 70-77, July 1987. 1 
fig, 17 ref. 


Descriptors: ‘*Water resources development, 
*Water supply, *Developing countries, * 

and maintenance, *Water conveyance, Financing, 
Education, Training, Construction. 


As the United Nations Drinking Water and Sanita- 
tion Decade unfolds, donor organizations have 
found severe shortcomings in the operation and 
maintenance of water facilities in less dev 
countries, rendering service to the le less 
anticipated. A review of projects by a number of 
donor organizations shows the follo trends: 
(1) Many provincial town water systems were 
funded and built by a donor within the last 20 
years now require rehabilitation; am; (2) Donors put 
such heavy emphasis on design and construction of 
new facilities that host rg water authority 
engineers resent being given and 
maintenance (O&M) job, and thet rary aes Se 4 
stantly seek transfer to design and construction 
jobs; 3) Training departments that were set up 
when nationwide water authorities were estab- 
lished lose funds and personnel after a year, and 
both donors and the authorities do little to prevent 
this from happening; and (4) Donor organizations 
have tended to emphasize the transfer of funds to 
host governments for capital development and to 





FORMATION POTEN- 
TIAL AND KINETICS, . 
Arizona Univ., Tucson. Dept. of Civil Engineer- 
Gri. Amy, P. A. Chadik, and Z. K. Chowdhury. 
lournal of the 


Americana Water Works Association 
JAWWAS, Vol. 79, Nc 7, p 89-97, July 1987. 


Descriptors: *Water treatment, *Trihalomethanes, 
*Water — sources, *Model studies, *Chlor- 


Chemical reactions, 
solic ihnaiien, ftancteiadig deniydle, Statistical anal. 
ysis, Disinfection, Water quality control. 


; he eee 
umes nonlinear multip! a 
models for predicting total trihalomethane forma 

tion potential and Kinetics during the chlorination 
of natural waters is described. The rationale 

each model formulation is discussed, and statisti 
relating to the calibration of each model are pre- 


sented. The testing and attempted validation of 


these models are also addressed. Each model is 
to a sensitivity analysis and a validation 
lysis using data derived from the literature. 


polymers alone were found to be effective than 
carseat ioe eee nae 
molecular-weight polymers used as coagulant aids 
with alum, improved turbidity removal but not 


REMOVAL OF TASTE-AND ODOR-CAUSING 
COMPOUNDS BY BIOFILMS GROWN ON 
HUMIC SUBSTANCES, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 


Association 
JAWWAS, Vol. 79, No. 7, p 107-112, July 1987. 2 
fig, 4 tab, 68 ref. EPA Contract No. CR810462. 


Descriptors: *Taste, *Odor, 

*Biofilms, *Humic matter, *Water quality control, 
Biodegradation, Fulvic acid, Peat, Drinking water, 
Water quality, Activated carbon, Filtration. 


Laboratory experiments showed that 

tion of taste- and odor-causing rds by bio- 
films grown on natural humic materials is feasible. 
Although the mineralization of peat fulvic acid 
(PRF) was relatively low (about 10%), long-term 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


of the PFA resulted in a significant 
the reactor and allowed 


EFFECTS OF SEVERAL IONS ON IRON 
TREATMENT BY SODIUM SILICATE AND 
HYPOCHLO!) 

Tennessee Univ., Knoxville. Dept. of Civil Engi- 


R.B. Robinson, R. A. Minear, and J. M. Holden. 
Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 7, p 116-125, July 1987. 6 
fig, 7 tab, 21 ref. 


: “Water treatment, *Water quality 
con *Iron, *Sodium silicate, *Hypochlorite, 


Several ions were studied for their effect on an 


days at a 12 mg/L silicate dosage as SiO2 without 
calcium, but precipitated after 3 days in the pres- 
ence of 10 mg calcium as CaCO3/L. With 100 mg 
lye iron precipitated before one day. Sodium 

had approximately 100 times less effect than calci- 
um. Equilibrium calculations and analysis of previ- 
ous work show that calcium’s action is not a simple 
complexation with silicate. Rather, the effect of 
calcium is h i to be a divalent cation 
acting on a negatively charged colloid. (Author’s 
abstract) 


W88-01897 


CONSIDERATIONS INVOLVED IN THE RE- 
ACTIVATION OF AN EXISTING WATER 


, 

Massachusetts Water Resources Authority, 
Boston. Waterworks Div. 
W. A. Brutsch, and S. L. Bishop. 
Journal of the Institution of Water Engineers and 
Scientists JIWSDI, Vol. 41, No. 3, p 206-218, June 
1987. 10 fig, 1 tab. 

: *Water treatment, *Drinking water, 
*Water quality control, *Sudbury, *Massachusetts, 
— quality, Costs, Economic aspects, Water 
supply. 


The Metropolitan District Commission’s Water 
System serves tely 2.5 million people in 
45 communities Massachusetts to 
pean Ha yoga have an 
one ly demand in excess of 300 million gal/ 
d. Thirty-five communities in the Greater Boston 
area make up what is known as the Metropolitan 
Water District. Twenty-five of these communities 
are fully supplied members and ten communities 
are partially members. There are also ten 
communities which are provided with water under 
contract. in and Wachusett Reservoirs, 
which serve the Metropolitan Water System, have 
a combined capacity of 477 billion gallons of 
water. These two reservoirs receive water from a 
392 sq mi drainage area which consists of three 
watersheds: Quabbin, Ware River, and Wachusett. 
A fourth watershed, the Sudbury River watershed, 
consisting of 75.2 sq mi, is located in the Southbor- 
ramingham area. The Mi litan District 


of extensive pilot Poa Lone Bie 
upflow clarification-filtration and ozona- 
tion-filtration systems indicated that both will 
produce filtered water that satisfied State chp: =f 
ments. In general, hydraulic pulsed upflow 
cation-filtration system was affected less by 
pnt er turbidity, and algae than the 
ozonation-filtration system. Estimates of construc- 
———a g costs between the two systems 
indicated t the hydraulic pulsed upflow clarifi- 
cation-filtration system exhibited life cycle costs of 
76% of the ozonation-filtration system. (Lantz- 


PTT) 
W88-01898 


TOXICOLOGY OF ORGANIC MICROPOLLU- 
TANTS IN DRINKING WATER: ESTIMATING 
THE 


RISK, 
Water Research Centre, Medmenham (England). 
For primary bibliographic entry see Field 5G. 
W88-01899 


pn ge OF ANION EXCHANGE 
RESINS COMBINED ION EX- 
CHANGE/BIOLOGICAL DENITRIFICATION 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


PROCESS, PART I: EFFECT ON WATER 
U, 


y aoe nh Uni Wageninge gen (Netherlands). 
iniv., en le b 
. of Water Pollution 
. Hoek, J. Verheijen, P. I. M. Vi and A. 


Kip 

Zeitschrift fur Wasser-und Abwasser-Forschung 
ZWABAQ, Vol. Bw No. 5, p 155-160, October 
1987. 1 fig, 9 tab, 30 ref. 


*Disinfection, 


t, 
exchange, Bacteria, Peracetic acid, Groundwater 
quality, Hydrogen peroxide. 

Contamination of groundwater with nitrate is an 


exchange/bio! 
tion process is a technique for nitrate removal from 
groundwater. In this the resins are regener- 
i gictl Gapltrllication teactor. low- 
éver, this causes a bacterial contamination of the 
resins and the colony counts in the treated water 
will be increased by the resins. For that reason the 


tration 

of 0.075% and a contact time of 15 min. In the 
combined ion exchange/biological denitrification 
process this results in a peracetic acid use of 1.875 
ae resin when 
the disinfectant is recirculated the 7 min. Hy- 
drogen peroxide is suitable in a concentration of 
0.20% with a contact time of 45 min, resulting in a 
hydrogen peroxide use of 15.0 g/L resin each 
regeneration. The latter is probably influenced by 
the presence of silver in the concentrated hydro- 
ap ape ae ee With the use of these disin- 
ectanits the treated groundwater contains < 30 
cells/ml, and fulfills the EC standard of a maxi- 
mum acceptable colony count of 100/ml. (Lantz- 


PTT) 
W88-01973 


ROLE FOR WATER SUPPLY AND SANITA- 
= IN THE CHILD SURVIVAL REVOLU- 
North Carolina Univ. at Chapel Hill. School of 
Public Health. 

J. Briscoe. 
PAHO wee Vol. 21, No. 2, p 93-105, 1987. 4 
fig, 7 tab, 29 ref. 


Descriptors: *Public health, *Water supply, 
Boa wan, Pobk control, *Sanitation, Cost-benefit 
iblic policy, Public investment. 


Improvements in water supply and sanitation con- 
ditions played a fundamental role in improving 
health in industrialized countries during nine- 
teenth century. In the mid-1970s it was generally 
ae a aes Seians senunes tee 6 
similar role to play in the transition to low mortali- 
ty rates in developing countries. As a consequence, 
water supply and sanitation were included as inte- 
gral parts of the primary health care (PHC) pack- 

, and the 1980s were declared to be the United 


Sanitation Decade. Upon closer a of the 
PHC strategy, it was argued that insufficient re- 
sources were available to implement the complete 
package of PHC interventions, and that only those 
interventions which were most cost-effective in 
terms of reducing infant mortality should be imple- 
mented. In particular, it was argued that the cost 
per infant death averted through water supply and 
Sanitation programs was much hi oer 
per infant death averted through a selective 
mary health care Fae that included oral re! “s 
PT and measles immunizations, 
malaria leeding. The current 
strategy for the ‘Child Survival Revolution’ gives 
low priority to improvements in water supply and 
sanitation. This conclusion is incorrect for the fol- 
lowing reasons: (1) Because water supply and sani- 
tation projects have multiple impacts, care needs to 
be exercised in applying conventional cost-effec- 
tiveness techniques to such projects; (2) Because 
adequate water supply and sanitation facilities are 
necessary but not sufficient conditions for im- 
provements in health, the provision of improved 


facilities may be essential for improving health 
even though this does not have a large, immediate 
impact on health en e~| @) The long-term effect 
on child survival resulting from improved water 
supply and sanitation conditions is probably sub- 
stantially greater than would be expected on the 
basis of an assessment of the immediate effects on 
diarrheal disease; and (4) a review of the immediate 
impact of water supply and sanitation projects on 
morbidity due to diarrheal diseases that 
these impacts are usually substantial. (Lantz-PTT) 
W88-01990 


MUTAGENICITY STUDIES IN SALMONELLA: 
RESIDUES OF OZONATED AND/OR CHLOR- 
INATED WATER FULVIC ACIDS, 

Environmental Health Directorate, Ottawa (Ontar- 


io). 
For primary bibliographic entry see Field 5C. 
W88-02058 


APPLYING LESSONS FROM HOUSING TO 
MEETING THE CHALLENGE OF WATER 
AND SANITATION FOR THE URBAN POOR, 
California Univ., Berkeley. Inst. of Urban and Re- 


FCampl Development. 
m Journal JAPADS, 


Andiiie Fletdne Associatio 
Vol. 53, No. 2, p 186-192, Spring 1987. 1 fig, 15 ref. 


Descriptors: *Economic aspects, *Water Pr 
*Water supply, *Sanitation, *Housing, * 
health, Latin America, Costs, i 
Wastewater treatment. 


“eh investments i water vsarh — 

behind urban tion growth in Latin 

ns and the Caribbean. The health conse- 
yee tow ofa this shortfall amount to hundreds of 
sands of deaths annually. This article suggests 
that a sociotechnical strategy is required, based on 
the housing experience of the past few decades, to 
reduce costs of producing sanitation and to mini- 
mize the risk of disease. The strategy involves 
fundamentally altered assumptions about state re- 
sponsibility for water and sanitation. Concomitant- 
ly, beneficiaries must do more to build, operate, 
and maintain water and wastewater systems. (Au- 


FISHES (RHAMDIA Q 

Universidade Federal de Santa Maria (Brazil 
Dept. Zootechnica. 

J. R. Neto, C. C. Kohler, and W. M. Lewis. 
Tropical Agriculture TAGLA2, Vol. 64, No. 1, p 
2-6, January 1987. 2 fig, 3 tab, 18 ref. 


Descriptors: *Wastewater treatment, *Fisheries, 

*Water reuse, *Brazil, *Juvenile growth stage, 

*Catfish farming, *Recirculated water, *Biofiltra- 

tion, Growth stages, Fish, Fish farming, Filtration, 

Water quality, Eggs, Fish eggs, Incubation, Tila- 

ia, B Osa Aquaculture, Reservoirs, Pipes, Valves, 
ish diseases, Animal diseases. 


An indoor tank facility supplied with water and 
incorporating Biofiltration was constructed in 1981 
at the Fishculture Station of the Federal University 
of Santa Maria, Brazil. The system has proven 
extremely effective in maintaining water quality 
for the production of fingerling fishes. South 
American catfishes quelens) have been 
reared successfully for 12 nants from cag incuba- 
tion within the system. Other species which have 
been maintained in the system 1-3 months include 
common and mirror carp . rinus 
carpio, and tilapias (Tilapia nilotica and T. ren- 
i). In addition to a description of eg water re- 
use system, the basic biological and chemical 
mechanisms that underlie it use are reviewed. (Au- 
thor’s abstract) 
W88-02080 


CHARACTERIZATION OF ADSORBATES 
FROM ACTIVATED CARBON COLUMNS 


PART I: THE EFFECT OF RAW WATER PRE- 
TREATMENT ON THE SORPTION OF OR- 
GANOHALOGEN COMPO 

Ano. Inst. for Water Research, Pretoria (South 
R. A. van Steenderen, L. Weil, and B. M. van 
Vliet. 


Zeitschrift fuer Wasser- und Abwasser Forschun 
ZWABAQ, Vol. 20, No. 2, p 49-53, April 1987. 
fig, 5 tab, 15 ref. 


Descri : *Activated carbon, *Chlorinated hy- 

ion, *Pretreatment of water, 

tion, Wastewater treat- 
lorination. 


*Water treatment, *A: 
ment, Economic aspects, 


ee ee a Seeins Oe are of Oe 
ent preoxidants on the lifespan of granular activat- 
ed carbon (GAC) in water reclamation are de- 
scribed. Low ozonation dosages ( < 3 me) fol- 
lowed by filtration not only enhanced lifespan 
also increased the ratio of volatile to 
non-volatile adsorbates which is favorable for 
carbon regeneration purposes. GAC treatment is 
expensive (it can constitute up to 80% of the costs 
of operating a water purification plant). Any tech- 
nique (such as described — which can 
GAC life expectancy with respect to - 
ee ae Se Further 
studies now underway will in whether the 
molecular mass distribution pro can assist in 
selecting an appropriate GAC for optimal removal 
of a vagy compound, e.g. organochlorine com- 
pounds. (Airone-PTT) 
W88-02085 


SOME EXPERIENCE IN SOFTENING THE 
OILFIELD WATERS BY ION EXCHANGE FOR 
STEAMFLOOD OPERATION, 

Koomey, Inc., Brookshire, TX. Engineering Dept. 
For primary bibliographic entry see Field 5D. 
W88-02156 


SYSTEMATIC APPROACH TO THE DETEC- 
TION AND REMOVAL OF TOXIC ORGANIC 
POLLUTANTS IN DRINKING WATER, 

State Univ. of New York at Albany. Dept. of 


A. M. Bryan. 

Available from the National Technical Institute 
Service Springfield, VA 22161. Final Technical 
Completion Report, Ae BL fig, 6 tab, 19 ref, 
append. oF iT Past Interior Contract No. 
14-34-001-1249, Project No. B-093-NY(1). 


rs: *Water treatment, *Pollutant ee 


rete Carcinogens, 
Tissue analysis, Water analysis. 


Biological and chemical tests on unfractionated 
environmental samples - such as ambient air, drink- 
ing water and effluents from industrial plants - may 
fail to detect those genotoxic (causing gene de- 
fects) components that require removal or neutral- 
ization to assure — tection of target organisms 
(especially man). Pom whatever reasons, these 
f al sabotaged. To 
pose of environmental testing is ° 
——— the deficiencies of whole sample testing, 
the linking of conventional biological and chemical 
procedures must be used. Chemical fractionation 
of the whole sample produces specific subfractions 
that can be analyzed further to identify the active 
components. Bioassays of these subfractions can 
characterize the biological my Both chemical 
and biological techniques can then be used to 
quantitate the amount of toxicant F apace and de 
extent of the biological damage. Test methods for 
environmental sampling, such as the Ames micro- 
biological mutagenesis test, solvent extraction and 
liquid coop gg are discussed as methods 
for 4 proper- 
ties of its pc araice ‘A general preparative pro- 
cedure has been develo; for the isolation of 
mutagenic components from organic residues in 
soil and water samples. This procedure features the 











Sal: il mutagenicity assay cou. 
pled with an fractionation method which 
ively focuses on the bioactive constituents 
. The method 


solvent elution of fractions for further separation 
via HPLC to provide subfractions for chemical 
and characterization. Indirect sampling 
of pollutants by selected bioextractors provides a 
critical adjunct to direct sediment or water analy- 
sis. The research carried out here was designed to 
provide a coupled bioassay/chemical fractionation 
method for use in detecting organic residues in 
soil, tissues and water samples. (Lantz-PTT) 
W88-02274 


WATER ann atoms. 
ao aad lophnwoe 


For primary b esting La Fa i cup oo see ricid 3D. 


AND MANAGE- 


USING ASIATIC CLAMS AS A BIOMONITOR 
FOR CHRYSOTILE ASBESTOS IN PUBLIC 


WATER SUPPLIES, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 
For primary bibliographic entry see Field 5A. 
W88-02318 


USING ALTERNATIVE OXIDANTS TO 
REMOVE DISSOLVED MANGANESE FROM 
View t LADEN WITH ORGANICS, 
Polytechnic Inst. and State Univ., Blacks- 
burg Dept of Civil Engineering. 
Knocke, R. C. Hoehn, and R. L. 


Sinsabaugh. 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 3, p 75-79, March 1987. 11 
fig, 2 tab, 7 ref. 


The potential use of four oxidants is reviewed for 
manganese removal. The effects of changes in total 
organic carbon ———- of the raw water, 

a wine H on oxidation efficiency were 
tempera eet Aaa water by ac 
Virginia. Concaitinads “satis 


it practices 
were densi ta Ub teeormsiry okaahe the wre 
of a standard 6-place jar-test apparatus. Three of 
the oxidants (chlorine, potassium —— 
and chlorine dioxide) were found to be effective 
for Mn oxidation. Hydrogen peroxide was ineffec- 
jars 2 P< chlorine was effective only under alka- 

HH conditions, and its use would be limited to 
co er low trihalomethane formation poten- 
tials. Other oxidants were quite costly, oxidized 
Mn inefficiently in the presence of si it or- 
ganic matter, or were not highly effective at low 
tem) It is concluded that each treatment 
facifty should test oxidants on-site to determine 
which promote Mn oxidation under the range of 
yoy facility. (Author’s abstract) 


IMPORTANCE OF WHITING AS A COMPO- 
NENT OF RAW WATER TURBIDITY, 

bye gee Inst., Inc., Syracuse, NY. 
Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 3, p 80-82, March 1987. 6 
fig, 21 ref. 


Descriptors: *Carbonates, *Turbidity, *Water 
quality management, *Hardness, *Lakes, *Reser- 
voirs, Physical properties, Chemical properties, 
Chemical reactions, Chemistry, Distribution, Tem- 
poral distribution, Vertical distribution. 


Carbonate precipitate (whiting) represents a signif- 
icant, sometimes dominant, component of turbidity 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


in many hard-water lakes and reservoirs. The 
chemistry, driving forces for occurrence, ubiquity, 
and important features of whiting are reviewed. 
Turbidity associated with whitings was determined 
Hib several pom, sone central New York State 

the difference between the turbidity of 

sample and that following acidifica- 
fon Ht eo The temporal distributions of 
overall turbidity and of the whiting component of 
turbidity are ited. The vertical of 
whiting was found to be sensitive to thermal strati- 
fication. Manifestations of whiting can easily be 


W88-02320 


TESTING OF ALUM RECOVERY FOR SOLIDS 


M. M. Bishop, A. T. Rolan,T. L. Bailey, and D. 

A. Cornwell. 

Journal of the American W: Works Association 

wei Vol. 79, No. acy p 76-83, June 1987. 6 
14 tab. 


Descriptors: *Water treatment, *Alum recovery, 
*Sludge, Sludge eo. horus 
removal, Wastew: 

Alum. 


treatment, Wastewater, 


Alum recovery has recently gained more attention 
because many water utilities need to improve their 
sludge handling and disposal practices. As part of 
an overall sludge management program, alum re- 
covery can reduce the amount of solids and allow 
for reuse of the recovered alum as a coagulant. It 
also has other potential uses such as phosphorus 
control at wastewater treatment plants. (Author’s 
abstract) 

W88-02395 


TECHNOLOGY OF SMALL COMMUNITY 
WATER SUPPLY SYSTEMS IN DEVELOPING 


COUNTRIES, 
Michigan Univ., Ann Arbor. Dept. of Civil Engi- 


neering. 

S. V. R. Rao, and J. A. Rasmussen. 

Suurnal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 113, No. 4, p 485-497, July 

1987, 3 tab, 31 ref. 


Descriptors: *Drinking water, *Potable water, 
*Water supply, *Developing countries, *Water re- 
sources development, Groundwater, Rainfall, Sur- 
face water, Technology. 


The professed goal of the World Health Organiza- 
tion - to supply potable water to the poorest of the 
poor in the developing countries by the year 1990 - 
appears to be quite an optimistic one in view of the 
existing situation in the developing countries, 
where potable water is still out of the reach of 
Bom ofthe populace ) ae eae 
the rural pop countries is quite a 
gigantic task owing to lack of physical and institu- 
tional resources. Any major effort at providing 
safe potable water to rural populations should first 
aim at improvement of the small community water 
supply systems. Small community water supply 
systems in these countries generally include: (1) 
Groundwater Moons wey (2) rain water storage 
basins; and ( (3) s face water storage basins. Exist- 
ing technologies of small community water supply 
ee ee eee 
tions are made for improving their 
technical performance to meet the professed 
United Nations potable water supply goals. (Au- 
thor’s abstract) 
W88-02414 


OPTIMAL AQUEDUCT CAPACITY AND DIS- 
TRIBUTION POLICY: CONTINUOUS AP- 
PROACH, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

L. E. Flynn, and M. A. Marino. 

Journal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 113, No. 4, p 533-549, July 
1987. 2 ig. 2 2 tab, 20 ref. ARS Cooperative Agree- 
ment 43 


Descriptors: *Optimization, *Design standards, 
*Water conveyance, *Model studies, *Water distri- 
bution, *Economic aspects, Water supply, Water 
use, Distribution. 


Methods for determining the optimal design capac- 
ities and distribution management of water deliv- 
ery systems in the presence of probabilistic supplies 
and known transportation losses are presented. A 
continuous distance model of the conveyance 
system, solved by calculus of variations, is used to 
expose and explain a variety of economic tradeoffs, 


ery systems. The results rely on 

tions developed. Supply yon opal and users’ 
supply levels are shown to have important influ- 
ences on the optimal solutions. (See also W88- 
02419) (Author’s abstract) 

W88-02418 


OPTIMAL AQUEDUCT CAPACITY AND ™iS- 
TRIBUTION POLICY: DISCRETE APPROACH, 
California Univ., Davis. Dept. of Water Science 
and Engineering. 

M. A. Marino, and L. E. Flynn. 

Journal of Water Resources Planning and Manage- 

ment JWRMDS, Vol. 113, No. 4, p 550-562, July 


1987. 2 fig, 13 ref. ARS Cooperative Agreement 
4350-H. 


Descriptors: *Agriculture, *Optimization, *Design 
standards, *Water conveyance, *Water distribu- 
tion, *Model studies, *Economic aspects, Water 
supply, Water use, Distribution, Urban areas. 


Methods for determining the optimal design capac- 
ities and distribution management of water deliv- 
ery systems in the p of probabilistic supplies 
and known transportation losses are developed. A 
discrete distance model of the ae ne 
n 





is solved by using dynamic programmi 
method’s development, oreew g 
economic interactions are detailed. The homme n 
value of the model is demonstrated in an example 
for an aqueduct to serve four farming areas and 
one urban area. In the example, the method finds 
the optimal capacities and distribution patterns for 
the aqueducts, and the net expected benefits for the 
users for four management options being consid- 
ered by the urban area. This provides the urban 
area with the information needed to compare the 
options. (See also W88-02418) (Author’s abstract) 
W88-02419 


RELIABILITY INDICES FOR WATER SUPPLY 
SY: 
Tufts Univ., Medford, MA. Dept. of Civil Engi- 


neering. 

R. M. Vogel. 

Journal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 113, No. 4, p 563-579, July 
1987. 4 fig, 3 tab, 38 ref. 


Descriptors: *Flood control, *Design standards, 
*Return flow, *Model studies, *Reservoirs, Water 
supply, Hydroelectric power. 


In the design of hydraulic structures for flood 
control, it has become standard practice is employ 
the average return period of a flood as the design 
event. This study introduces an analogous index 
for the design of a water supply system: the aver- 
age return period of a reservoir system failure, 
defined as the expected number of years until the 
first reservoir system failure. Here a failure is de- 
fined as a year in which the prespecified yield 
could not be delivered by a water supply system. 
The mean and variance of the time until the first 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


reservoir system failure are derived, as are the 
mean and variance of the duration of a reservoir 
system failure for a simple Markov failure model. 
Other indices of the reliability of a water supply 
system are also introduced. The assumption 
sequences of reservoir surplus and failures can be 
represented by a two-state Markov chain is validat- 
ed for the Pacific Northwest Hydroelectric Power 
System. (Author’s abstract) 

W88-02420 


RATIONAL BASES FOR DESIGNING 

VAPOUR COMPRESSION WATER DESALI- 

NATION SYSTEMS, 

King oe a Jeddah (Saudi Arabia). 
it. of Mechani ngineering. 

Fol pemary bibliographic entry see Field 3A. 

W88-02428 


PRETREATMENT OF SEAWATER BY FLOC- 
CULATION AND SETTLING FOR PARTICU- 
LATES REMOVAL, 

Hebrew Univ. Jerusalem (Israel). Graduate School 
of Applie Science and Technology. 

For primary bibliographic entry see Field 3A. 
W88-02429 


COMBINED RO/VC 
SYSTEM, 

King Abdulaziz Univ., 
Dept. of Mechanical Engi 


For primary bibliographic entry see Field 3A. 
W88-02430 


DESALINATION 
Jeddah (Saudi Arabia). 


King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Mechanical Engineering. 

For primary bibliographic entry see Field 3A. 
W88-02431 


TREATMENT OF DISTILLATES AND PERME- 
ATES FROM SEAWATER DESALINATION 
PLANTS, 

Fichtner, Beratende Ingenieure fuer Energie- und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stutt- 
gart (Germany, F.R.) : 

For primary bibliographic entry see Field 3A. 
W88-02432 


COMPUTER ANALYSIS JUSTIFIES DESALI- 
NATION, 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 


For primary bibliographic entry see Field 3A. 
W88-02433 


EFFECT OF CELL THICKNESS AND FLOW 
VELOCITY ON WATER COST IN DESALINA- 
TION BY ELECTRODIALYSIS, 

GKSS - ome ay TY Geesthacht G.m.b.H., 
Hamburg (Germany, F.R.). 

For ont bibliographic entry see Field 3A. 
W88-0243 


CURRENT AND LONG TERM CONSIDER- 
ATIONS FOR THE APPLICATION OF RE- 
VERSE OSMOSIS TECHNOLOGY IN ISRAEL, 
Mekoroth Water Co., Tel-Aviv (Israel). 

For primary bibliographic entry see Field 3A. 
W88-02436 


DESALINATION OF HIGH SALINITY BRACK- 
ISH WATER -- LOW PRESSURE REVERSE OS- 
MOSIS, 

Mekoroth Water Co., Tel-Aviv (Israel). 

For primary bibliographic entry see Field 3A. 
W88-02437 


PRECIPITATION EQUILIBRIUM DURING 
EVAPORATION OF WATER CONTAINING 
HIGH DISSOLVED SALTS, 


Calgon Corp., Sosa, lp 
For primary bibliographic entry see Field 3A. 
W88-02443 


ANALYSIS OF LAMINAR FLOW PRECIPITA- 
TION FOULING ON REVERSE OSMOSIS 


MEMBRANES, 
Technion - Israel Inst. of Tech., Haifa. Dept. of 
Chemical En, 


For primary Goin hic entry see Field 3A. 
W88-02444 


DEMONSTRATION PLANT FOR SEAWATER 
DESALINATION BY REVERSE OSMOSIS (RO- 
2 HOLLOW FIBRE MODULE LINE), 

wR). Elsaesser G.m.b.H., Stuttgart (Germa- 
ny, 

For primary bibliographic entry see Field 3A. 
W88-02445 


PROBLEM OF ‘RED WATERS’: A NEW AP- 
PROACH TO ITS SOLUTION, 

Water and Electricity Dept., Abu Dhabi (United 
Arab Emirates). 

For primary bibliographic entry see Field 2K. 
W88-02447 


REJECTION SPECTRA OF REVERSE OSMO- 
SIS MEMBRANES DEGRADED BY HYDROL- 
YSIS OR CHLORINE ATTACK, 
— Univ., KY. Dept. of Chemical and Envi- 
ronmen’ ig. 
For nent Ealinieing, entry see Field 3A. 
W88-02448 


CALCULATION OF STREAM CONCENTRA- 
TIONS IN REVERSE OSMOSIS PROCESSES, 
Yugoslav Academy of Sciences and Arts, Dubrov- 
nik. Inst. for the Protection of Materials from the 
Influence of Sea Water and Desalination 

For primary bibliographic entry see Field 3A. 
W88-02449 


TESTING RO DESALINATION AT VERY 
HIGH RECOVERIES IN THE ARABIAN GULF 
(GKSS PLATE SYSTEM), 

GKSS - Forschungszentrum nema G.m.b.H., 
Geesthacht-Tesperhude (Germany, F 


R.) 
For primary bibliographic entry see Field 3A. 
W88-02450 


MALTA SEAWATER RO oro ge 
Polymetrics, Inc., Sunnyvale, C. 


For pemeny bibliographic ass see Field 3A. 
W88-02451 


MALTA SEAWATER RO FACILITY - UPDATE 
ON THE FIRST TWO on OPERATION, 
Polymetrics, Inc., Sunnyvale, 

For primary bibliographic ta see Field 3A. 
W88-02452 


SUPPLY OF DESALTED WATER TO REMOTE 
ARID ZO) 


INES, 
King Abdulaziz Univ., > (Saudi Arabia). 
Dept. of Nuclear Engineerin, 
For primary bibliographic ro see Field 3A. 
W88-02453 


SELECTION OF SOLAR DESALINATION 
SYSTEM FOR SUPPLY OF WATER IN 
REMOTE ARID ZONES, 
King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Nuclear Engineering. 


For primary bibliographic entry see Field 3A. 
W88-02454 


COMPARISON OF VARIOUS DESIGNS OF 
SOLAR 


Indian Inst. of Tech., New Delhi. Centre of 
Energy Studies. 
For primary bibliographic entry see Field 3A. 
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W88-02455 


FORMULAS FOR CALCULATING THE AP- 
PROACH TO EQUILIBRIUM IN OPEN CHAN- 
bp FLASH EVAPORATORS FOR SALINE 


Pennsylvania Univ., Philadel Dept. of Me- 
chanical g and Applied Mechanics. 

For primary bibliographic entry see Field 3A. 

W88-02456 


MULTI-EFFECT BOILING DESALTING 
SYSTEM AND ITS COMPARISON WITH THE 
MULTI-STAGE FLASH SYSTEM, 

Kuwait Univ., Safat. Dept. of Mechanical Engi- 


neering. 
For primary bibliographic entry see Field 3A. 
W88-02457 


INCIDENCE OF ANTIBIOTIC RESISTANT 
BACTERIA IN DRINKING WATER IN CAIRO, 
National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

For primary bibliographic entry see Field 5B. 
W88-02486 


5G. Water Quality Control 


MUNICIPAL WASTEWATER TREATMENT 
PLANT SLUDGE, 

Michigan Dept. of Natural Resources, Lansing. 
For primary bibliographic entry see Field 5E. 
W88-01501 


TONING OF GROUNDWATER MONI- 
Environmental Data, Inc., Grand Rapids, MI. 


For primary bibliographic entry see Field 7A. 
W88-01518 


FEDERAL REGULATORY CONSIDERATIONS 
IN SLUDGE UTILIZATION, 

Environmental Protection Agency, Chicago, IL. 
Water Div. 

G. A. Vanderlaan. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
—— Ann Arbor, MI. 1981. p 273-280, 3 tab, 7 
re’ 


— *Federal jurisdiction, *Sludge dispos- 
al, *Regulations, Waste management, Rural areas, 
Wastewater treatment, Municipal wastewater. 


Sludge management is directly related to such 
other societal growth problems as the availability 
of land and diminishing supplies of materials and 
energy. Since 1970 the fastest population growth 
has been in rural areas, not in the cities. People are 
moving out of the largest cities in substantial num- 
bers into counties with the lowest po — oe 
sities. Rural planning capabilities and 

trols, where they exist, cannot anticipate or paginn § 
late the rapid pace of new development. Further, 
rural resources often cannot meet the de- 
mands for such public services as sewers, schools, 
medical facilities, police and fire protection, which 
are created by new residents. The many tasks 
confronting municipalities experiencing population 
increases include planning sewage treatment im- 
provements - expansions or entirely new systems. 
One of the first tasks in the planning stage should 
be the development of a sludge management pro- 
gram. The end product of the wastewater treat- 
ment operation should be dealt with at the very 
beginning of the planning process. Municipal 
sludge treatment and handling should be an issue 
of public decision-making and should be brought 
out of the conference rooms of sanitary engineers 
and contractors who have been trained in design- 
ing and building bigger and better treatment sys- 
tems. In these communities there have to be citi- 
zens trading ideas about what kind of future sludge 
management programs are best for their area. (See 
also W88-01499) (Lantz-PTT) 

W88-01521 





THIRD UNITED STATES - THE NETHER- 

LANDS MEETING ON DREDGING AND RE- 

LATED TECHNOLOGY. 

Available from the National Technical Information 

—s Springfield, VA 22161. “i Be ome 
1984, team South Carolina. Final Report, 

March 1987. 305 p. 


: *Navigation, *Waste disposal, *Water 
polation control, *Dredging, *Conferences, Sym- 
posium, Sedimentation, Channels. 


ligt wed on The Netherlands meet- 
on dredging and related technology was held 
1014 September 1984 in Charleston, South Caroli- 


port and Public Works. The meeting offers 
forum for exchange of information 


mended future courses of action in attempting to 
solve some of the Se se aoe 
the technical wo’ sessions and their summa- 
ries and findings. (See W88-01523 thru W88-01553) 
(Author’s abstract) 
'88-01522 


CAPPING CONTAMINATED DREDGED MA- 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field SE. 
W88-01535 


PREDICTION AND FIELD EVALUATION OF 
THE WATER QUALITY OF EFFLUENT FROM 
CONFINED DISPOSAL AREAS, 
Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 
primary bibliographic entry see Field SB. 
W88-01537 


DREDGING AS A CLEANUP METHOD FOR 
INDUSTRIALIZED 

Army Engineer District, Seattle, WA. Seattle Dis- 
trict. 


K. Phillips. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 142-148, 5 tab. 


ing, *Commencemest Bay, *Wathinglon, *Water 
it Bay, *Washington, *Water 
polation control, Costs, Waste disposal, Site selec- 


The Commencement Bay Superfund site is unique 
among national priority sites in that (a) the site 
covers a large geographic area, including a river, 
seven navigation waterways, more than 10 miles of 
and major portions of the City of 

)) much of the site con- 


tamination 

ment of the bay; and (c) remedial action for the site 
Se ee tae oe ae ee 
contaminated sediments. A major output of the 
remedial investigations of the site, scheduled for 
completion in December 1984, will be the identifi- 
cation of ‘problem’ sediments that are sufficiently 
hazardous in place to warrant Su remedial 
action. By agreement with the State of Washing- 
ton, it of Ecology, the Seattle District, 
US Army Corps of Engineers, conducted an eval- 
uation of alternative dredging methods and equip- 
ment, di methods and sites, and site control 
and treatment practices for contaminated sedi- 
ments from the bay nearshore area. The alterna- 
tives analysis was based on three evaluation fac- 
tors: (a) cost of each alternative, (b) degree of 
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contaminant confinement and release resulting 
with each alternative, and (c) considerations and 
limitations to each alternative. Characteris- 
tics of the ges evaluated, and alternative dis- 

methods, site control practices, and treatment 
options , along with their respective 
costs, are are summarized in tabular form. (See also 
W88-01522) (Lantz-PTT) 


W88-01539 


Dept. (Netherlands). 
For primary bibliographic entry see Field SE. 
W88-01540 


} OF POLLUTED SEDIMENT IN 
THE FIRST PETROLEUM HARBOR, ROTTER- 


Volker (Adriaan) Dredging Co., Rotterdam (Neth- 


er! 5 
For pri bibli hic entry see Field SE. 
waco 


iy or TECHNIQUES FOR REMOVAL 
SED) WITH 


IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 191-194, 


Descriptors: *Cleanup operations, *Contaminated 
sediments, *Hazardous wastes, *Dredging, Classifi- 
cation, Pilot studies, Field tests. 


Realizing the need to improve the capabilities of 
response ee re, ee 
ations involving contaminated sediments, the U' 
Const Guard and the US EPA ave jot funded 
a research project to: (a) identify, characterize, and 
chemicals that sink in urses and are 


Existing technologies, such as those from the con- 
struction, dredging, mining, wastewater treatment, 
spill response, and hazardous waste management 
industries, are applicable to contaminated sedi- 
ments management. (See also W88-01522) (Lantz- 


PTT) 
W88-01543 


PREVENTION OF WATER POLLUTION AND 
PLAN FOR THE EXPLOITATION OF THE 
ASH TIP OF THE LA ROBLA CONVENTION- 
AL POWER STATION, 
EPTISA-GHESA-TRSA-Emgeveeriot Agrupa- 
For CBee hic Field SE. 
‘or entry see Fie! 

waeosss 


HYDROGEOLOGICAL CONDITIONS FOR 

LEACHATE PRODUCTION CONTROL IN A 

SULFIDE MINE TAILING, 

U Geosystem A.B. (Sweden). 

C. L. Axelsson, L. Karlqvist, and T. Olsson. 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 

615-622, 4 fig, 2 ref. 


Descriptors: *Water pollution prevention, *Water 
quality control, *Acid mine water, *Geohydro- 
logy, *Sulfides, *Leachates, Mine wastes, Sweden, 
Snow, Infiltration, Precipitation. 


Water Quality Control—Group 5G 


Leachate of contaminated water from sulfide mine 
residual products is a great environmental problem 
in Sweden. An investigation was carried out to 
minimize leachate production from the residual 
products by means of covering the deposits with 
natural soil materials. The study shows that natural 
soil types have such a high infiltration comaey, 
that no significant sealing effects are obtained. It is 
only possible to reduce the infiltration at periods 
with intense precipitation or rapid melting of 
snow, and then only the peaks in the leachate 
production are affected. Nevertheless, the sealing 
and covering layers on the top of a deposit are of 
great importance as water reservoirs and thus in- 
crease evapotranspiration losses. (See also 
W88-01554) (Author’s abstract) 
W88-01556 


oo wh CONTAINMENT OF LEA- 
CHANTS URANIUM __— TAILINGS 
PONDS, 


Carleton Univ., Ottawa (Ontario). Inst. of Civil 
Engineering. _ 

For primary bibliographic entry see Field SE. 
W88-01557 


SUBMODELS OF WATER QUALITY FOR THE 
ANALYSIS OF REGIONAL WATER POLICIES 
IN OPEN-PIT LIGNITE MINING AR 
Technische Univ., Dresden (German D.R.). Inst. 
of Lignite Mining. 
J. Hummel, R. Fischer, L. Luckner, and S. Kaden. 
IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
673-684, 5 fig, 1 tab, 10 ref. 


Descriptors: *Water quality, *Public policy, 
*Water pollution control, *Computer models, 
*Lignite mines, *East Germany, Mine water, 
Water quality control, Iron, Water treatment, 
Model studies, Groundwater quality. 


An approach to water quality submodels for the 
analysis of regional water a in —s jis. 
nite mining areas is outlined, with 

a test region in the Democratic Republic. 
Reduced conceptual water quality models have 
been developed for the concentrations of the sub- 
stances Fe(2+) and H(+) in mine water treatment 
plants, rivers and remaining pits. The resulting 
system of differential equations is solved numeri- 
cally. The methodology used to obtain simplified 
models of groundwater and surface water quality 
processes suitable for decision support model sys- 
tems for regional water policies in open-pit lignite 
mining areas is assumed to be applicable to similar 
regional studies. (See also W88-01554) (Author’s 
abstract 


W88-01561 


SYNERGETIC APPROACH TO CONTROL 
ACID MINE DRAINAGE: A MICHIGAN CASE 
HISTORY, 

Michigan Technological Univ., Houghton. Inst. of 
Mineral Research. 

A. M. Johnson. 

IN: Mine Water, Proceedings of the Second Inter- 
national egy Volume 2, September 1985. p 
695-708, 7 fig, 1 tab, 8 ref. 


Descriptors: *Water pollution control, *Mine 
wastes, *Acid mine drainage, *Michigan, *Case 
studies, *Path of pollutants, Water quality control, 
Acidic water, Leaching, Pumping, Water pollution 
sources, Economic aspects. 


Acid drainage was a problem associated with iron 
ore mining on the West Menominee Range in 
northern Michigan. With the cessation of mining in 
the last decade, it was generally assumed that acid 
drainage would cease. For most mines this was 
true, however, upon flooding, acid from several of 
them began flowing into the surface drainage with 
resulting pollution pots, Hydrologic studies 
showed that most of the drainage originated from 
acid in the mine pool with lesser amounts from 
surface leaching of pyritic waste rock piles. The 
average rate of flow was low (3-8 1/sec), but given 
the large volume of the acid reservoir it was deter- 
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mined that acid drainage would be a problem for 
many decades. Pumping was investigated as a 
means to halt the acid flow but because of high 
costs was not implemented. Subsequent tests dem- 
Semen that nearby river water had more than 
ity to neutralize the acid and that 
rns a percentage of the river water was 
needed to neutralize the acid and cause ee. 
tion of the metals. Based upon these results, a plan 
to ‘treat’ the acid water by diverting river water 
into the mine pit was pro Further settling 
would occur as the waters flow through a series of 
natural ponds which lie downslope from the mine. 
A clear effluent would be returned to the river 
about one kilometer downstream. Basically this 
system utilizes the same mechanisms that are pres- 
ently occurring in the river; i.c., neutralization and 
metal precipitation, but under. controlled condi- 
tions. synergetic approach is viewed as an 
attractive low-cost method for abating acid drain- 
age in Michigan. It may have application in other 
areas. (See also W88-01554) (Author’s abstract) 
Ws8-01563 


PLANNING AND DESIGN OF COAL WASTE 
IN VIEW OF GROUNDWATER 


IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2 2, September 1985. p 
723-735, 1 fig, 4 ref. 


Descriptors: *Water quality control, *Coal mines, 
*Mine wastes, *Groundwater pollution, *Waste 
management, *Waste disposal, Water pollution 
prevention, Aquifers, Monitoring, Groundwater 
quality, Disposal sites. 


Disposal of coal waste and coal fired powerplant 
ash in an environmentally acceptable way is very 
important. These wastes have polluting potential 
due to the content of leachable components which 
can migrate to aquifers. Different types of coal 
wastes and testing methods are discussed from the 
viewpoint of disposal. Different of disposal 
sites include over-terrain ‘dry’ disposal 
(below terrain level but above a lwater 
table); and ‘wet’ disposal sites (below terrain level 
and below the groundwater table). Recommenda- 
tions for planning and design of safe disposal are 
proposed, as well as planning of groundwater mon- 
itoring around disposal sites. An example design of 
a large disposal with full groundwater protection is 
— eee also W88-01554) (Lantz-PTT) 


MODELING OF MIGRATION PROCESSES 
WITH COUPLED MIGRANTS AND THEIR RE- 
DUCTION TO CONTROL MODELS, 

Technische Univ., Dresden (German D.R.). Inst. 
of Lignite Mining. 

L. Luckner. 

IN: Mine Water, Proceedings of the Second Inter- 
national Congress. Volume 2, September 1985. p 
737-748, 4 fig, 8 ref. 


Descriptors: *Water quality control, *Model stud- 
ies, *Path of pollutants, *Water pollution preven- 
on Mine water, Mine wastes, Water policy, se 
nite mines, Water treatment, Acid mine 


The development of complex decision support 
model systems for the analysis of regional water 
— for regions with intense development af- 
ecting and being affected by the water resources 
system is of increasing importance. Some of the 
best illustrations are regions with open-pit lignite 
mining. Such systems have to be studied using 
appropriate submodels for water quality processes. 
Discharge of acid ferruginous mine water into 
Trivers is considered to have the most important 
impact on water quality in open-pit lignite mining 
areas. One goal of the model system is the choice 
of the necessary degree of purification for mine 
water treatment plants, taking into account self- 
purification in rivers as well as the water quality 
demand of downstream users. The state-of-the-art 
of comprehensive water quality models is de- 
scribed with special regard to lignite mining areas. 
Based on these descriptions approaches for model 
reduction are outlined. (See also W88-01554) 
(Lantz-PTT) 


W88-01566 


HYDROGEOLOGIC ASPECTS OF THE ABAN- 
DONMENT OF AN UNDERGROUND LEAD- 


ZINC MINE, 

Idaho Univ., Moscow. Coll. of Mines and Earth 
Resources. 

For primary bibliographic entry see Field 4B. 
W88-01570 


USE OF Ferm yi ¢ RELEASE BACTERI- 
IR RECLAMATION AND ABATE- 


ich (B. : 
A.A. Sobek, M. A. Shellhorn, and V. Rasto; 

IN: Mine Water, Proceedings of the Seco: Inter- 
national Congress. Volume , September 1985. p 
817-827, 6 fig, 3 tab, 8 ref. 


Descriptors: *Water pollution control, *Bacteri- 
cides, *Acid mine a. *Water pollution treat- 
ment, *Water control, *Wastewater treat- 
ment, Thiobacilius, errooxidans, Biological treat- 
ment, Reclamation, he mang Acidity, Iron, Alu- 
minum, Sulfates. 2 


a of pyritic materials in mine tailings, 
refuse piles and spoil is catalyzed by the bacteria 
Thiobecillus ferrooxidans which, rn a pH of 3, 
accelerate oxidation kinetics by a factor of five to 
ten. Several chemical agents have been demon- 
strated to inhibit T. ferrooxidans. However, the 
effectiveness of these bactericides is material spe- 
cific. Laboratory techniques were developed to 
determine which bactericide would provide the 
tt economic benefit for an individual site. 
ray applications of bactericides can be used for 
term acid abatement in active operations. For 
socleainditee a dispersed monolithic controlled re- 
lease system was developed. This system provides 
active agent in required concentrations for periods 
of three to five years to permit growth of vegeta- 
tion using minimal quantities of materi- 
als. Bactericide release rate is controlled by the 
polymer matrix and by the size of the monolithic 
oe SS ee oe a, a hydroseeder in 
operation which distributes pellets and 
hers a bactericide solution. Spray solutions initi- 
ate rapid bacteria inhibition and overcome over- 
burden adsorption ity, while pellets — 
long-term control. nd is applied after 
rough grading of disturbed materials and then cov- 
ered by topsoi material. ene telex diksedar tes 
Appalachian region of the United States were re- 
claimed in 1984. Water quality improvement of 
82% to 95% over control were obtained for acidi- 
ty, iron, aluminum, and sulfates. Signifi- 
cant loss of vegetation due to acid burnout oc- 
curred on the control areas while treated areas 
support a vigorous vegetation. (See also W88- 
01554) (Author’s abstract) 
W88-01572 


GROUND-WATER REACTIONS TO SURFACE 
COAL MINING IN SEMIARID 

Montana Bureau of Mines and Geology, Butte. 
For primary bibliographic entry see Field 4C. 
W88-01576 


MAIN DEWATERING OF MINES NEW COST 
SAVING TECHNIQUES, 

Flygt A.B., Solna (Sweden). 

For primary bibliographic entry see Field 4B. 
W88-01578 


MINE DEWATERING DESIGN IN SURFACE 
MINING TO IMPROVE THE QUALITY OF 
GROUND WATER, 

Universidad Politecnica de Madrid (Spain). Es- 
cuela Tecnica Superior de Ingenieros de Minas. 
For primary bibliographic entry see Field 4B. 
W88-01581 


MINE WATER - A RESOURCE FOR TRANS- 
PORTATION OF ORES FROM UNDER- 
GROUND 

Luleaa Univ. (Sweden). Div. of Water Resources 


g i . i g 4 8 . . a 
For primary bibliographic entry see Field 3C. 
W88-01589 


RECLAMATION AND REDEVELOPMENT OF 
CONTAMINATED LAND: VOLUME I, USS. 
CASE STUDIES, 

Research Triangle Inst., Research Triangle Park, 


NC. 
For primary bibliographic entry see Field 5E. 
W88-01606 


PLATING WASTE TREATMENT, 


For primary bibliographic entry see Field 5D. 
W88-01653 


ENVIRONMENTAL LAW HANDBOOK, 
J. G. Arbuckle, M. A. Brown, N. S. Bryson, G. W. 
Frick, and > M. Hall. 
Government Institutes, 
Eighth Edition, 1985. 586 p. 
rs: *Legal aspects, *Water law, *Envi- 
ronmental law, Resource Conservation and Recov- 
ery Act, Comprehensive Environmental Response 
Compensation and Liability Act, Toxic substances, 
Safe Drinking Water Act, Air pollution, Water 
pollution control, National Environmental Policy 
Act, Pesticides, Regulations. 


Inc., Rockville, MD. 


A aye body of environmental laws, regula- 
tions, and decisions is now established in the 
United States. Environmental law, which evolved 
quickly, now ranks with labor, tax, 

pr pees pe stony bm" pa nae ager be aly 

bool 


tection, Research 

Saasteariee phe (2) Noise Control; (13) Land 
Use: Majo: r Issues in the Control of Industrial 
Development; and (14) Enforcement and Liabil- 
ities. (Lantz-PTT) 

W88-01654 


GROUND WATER QUALITY PROTECTION, 
Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

L. W. Canter, R. C. Knox, and D. M. Fairchild. 
Lewis Publishers, Inc., Chelsea, MI. 1987. 562 p. 


Descriptors: *Groundwater quality, *Water qual- 
ity control, *Water pollution prevention, Ground- 
water management, Water pollution sources, 
Water pollution control, Groundwater pollution, 
Cleanup operations, Water quality management. 


— groundwater quality management —— 
ore Cong developed within federal agencies, state 
governments, and the private sector. The 


planning and implementation of these oes 

should be based on sound technical i 

lad Exvaledeh: ond thle tauh. aga. te couadinaban 

a resource document. to aid in the process. This 

book is organized into 41 chaphensy. with this Saat 

three containing basic information, Chapters 4-9 
er pollution sources and 

their evaluation, and Chapter Bag and 11 focusing 

S lution control and cleanup and groundwater 

ity management. (Lantz- 
W88-01655 


ENVIRONMENTAL ENGINEERING AND 
SANITATION, 

For primary bibliographic entry see Field SD. 
W88-01659 


WATER QUALITY MODELING: A REVIEW 
OF THE ANALYSIS OF UNCERTAINTY, 





Imperial Coll. of Science and Technology, London 
rg gt Dept. of Civil Engineering. 


Water Resources Research WRERAQ, Vi Vol 23 
No. 8, p 1393-1442, August 1987. 17 fig, 269 ref 


Descriptors: *Uncertainty analysis, *Mathematical 
studies, 


is concluded that much wi 

analysis of uncertainty in the development of math- 
ematical models of water quality and that much 
remains to be done. A lack of model identifiability 


W88-01675 


PROFIENCY TESTING OF WATER MICROBI- 
OLOGY LABORATORIES IN THE NETHER- 


LANDS, 
—- voor de Volksgezondheid en Milieu- 
and Food Bilthoven (Netherlands). Lab. for Water 


- Hogeboom, V. M. Sekhuis, 


lied Bacteriolo logy pee’ oe. 
}-564, Makerere 1987. 4 fig, 7 tab, 1 

Ministry of Housing, Physical Pian. 

ning “o Environmental Hygiene Project RIVM 


Descriptors: *Water quality — *Evaluation, 
*Water quality, *Bacterial analysis, Tapers 
identification, *Proficiency hada hy oa 
standards, trmionyy Reer eg af samples, Wat 
analysis, Coliforms, Bacteria, 

Microbiological 


In a 3-year period, four series of simulated water 
samples containing selected test strains were dis- 
tributed to more 50 laboratories in The Neth- 
erlands for bacteriological testing. Participating 
laboratories examined the samples by enric 

or membrane filtration methods, or both, for total 
coliform organisms, thermotolerant coliform orga- 
nisms, fecal streptococci and standard plate counts 
(37 C and 22 C) according to Dutch standard 
methods. The results were quantitatively satisfac- 
tory: the distribution of positive and negative re- 
sults with subsamples conformed to stochastic vari- 
ation; the standard deviation of membrane or plate 
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counts was usually in the range which may be 
expected from a Poisson distribution, and there 
= good co nego average counts 
in participating laboratories those expected 
from controls in the organizing laboratory. Prob- 
presto be walitative nature were frequently en- 
er. Among them were a false 

with a strain of Enterobacter 


W88-01710 


AGRICULTURAL CHEMICALS IN GROUND 
WATER: SUGGESTIONS FOR THE ENVIRON- 
MENTAL PROTECTION AGENCY STRATEGY, 
Kansas State _ Manhattan. Inst. for Environ- 


For ai bibliographic Field 5B 
or primary entry see Fie! ; 
W88-01714 


F SYNTHETIC SOLVENT 


For 


primary bibliographic entry see Field 5B. 
W88-01734 . 


PREVENTION AND CONTAINMENT OF HAZ- 
ARDOUS/TOXIC MATERIALS SPILLS IN DE- 
PARTMENT OF DEFENSE STORAGE AND 
HANDLING 

Army eer teweraer 3 Hygiene Agency, Aberdeen 


Proving 
For primary biblicgrephic entry see Field 5E. 


W88-01736 


TOXIC be ery BEHAVIOR IN SLUDGE- 
AMENDED SOILS, 

New Mexico State Univ., Las Cruces. Dept. of 
Crop and Soil Sciences. 

For primary bibliographic entry see Field SB. 
W88-01737 


BENNETT’S QUARRY: A CASE STUDY OF AN 
Rea eit REMOVAL OF PCB WASTES 


SUPERFUND, 
Weston (Roy F.), Inc, Northbrook, IL. SPER 


iv. 
For primary bibliographic entry see Field SE. 
W88-01741 


CONTAINMENT OF IRON SULFATE FROM 
INED PICKLE LIQUOR PONDS IN- 

VESTIGATION, FEASIBILITY STUDY DESIGN 

AND CONSTRUCTION, 

Donohue and Associates, Inc., Sheboygan, WI. 

For pri bibliographic entry see Field SE. 

W88-01742 


LIQUID DISPOSAL, INCORPORATED: A $2.2 
MILLION SUPERFUND IMMEDIATE RE- 
MOVAL ACTION, 

ane (Roy F), Inc., Northbrook, IL. SPER 


For primary bibliographic entry see Field SE. 
W88-01743 


SITE SAFETY AT THE MIDDLETOWN ROAD 
REMOVAL, 

Geo/Resource Consultants, Inc., Washington, DC. 
For primary bibliographic entry see Field SE. 
W88-01744 


MONITORING AN IMPLEMENTED REMEDI- 
AL ACTION, 


Water Quality Control—Group 5G 


— and Associates, Waterloo (On- 
tario). 

For primary bibliographic entry see Field SE. 
W88-01745 


REGULATION OF UNDERGROUND CHEMI- 
CAL STORAGE TANKS IN THE SAN FRAN- 
CISCO BAY AREA, 

California Regional Water Quality Control Board, 
Oakland. San Francisco Bay Region. 

For primary bibliographic entry see Field 5B. 
W88-01748 


AVOIDING FAILURE OF LEACHATE COL- 
LECTION SYSTEMS AT HAZARDOUS WASTE 


LANDFILLS, 
Little (Arthur D.), Inc., Cambridge, MA. Hazard- 
ous Waste Management Unit. 
For primary bibliographic entry see Field SE. 
W88-01749 


SANITARY LANDFILL LINERS - AN OVER- 


Land and Lakes Co., Park Ridge, IL. 
For primary bibliographic entry see Field SE. 
W88-01750 


WATER AND THE MICHIGAN ECONOMY: 
MANAGING WATER QUALITY, 

Michigan State Univ., East Lansing. Dept. of Agri- 
cultural Economics. 

J. T. Kovan, L. W. Libby, and J. P. Hoehn. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 217196/ 
AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Michigan Institute of Water Research, E. 
Lansing, Technical Report No. G1232-03, March 
1987. % p, 2 fig, 46 ref. Contract No. 14-08-0001- 
G1232. Project No. USGS 11232-03. 


Descriptors: *Public policy, *Groundwater qual- 
ity, *Economic aspects, *Michigan, *Water quality 
control, Water quality, Pollution taxes, Nonpoint 
sources, Permits, Zoning, Land classification. 


A situation, structure, and performance model is 
used to analyze policy alternatives for managing 
groundwater quality in Michigan. The study fo- 
cuses on policy alternatives that may be used to 
control non-point sources in nitrate leachates. The 
ific nature of this groundwater problem 
suggests an important regulatory role for State and 
local governments. State and Federal efforts are 
also important in providing a scientifically sound 
information base for actions by local governments. 
Nine sets of policy instruments are examined: per- 
mitting, taxes, zoning, land classification gen 
liability rules, imoaaliin, market bargaining, direct 
acquistion, and education. Legal liability, land clas- 
sification, and education are the policy tools cur- 
rently in use. Rural zoning and direct acquisition of 
development rights are likely to be very effective 
in protecting sensitive groundwater recharge areas. 
hig we and taxes may be effective instruments 
in controlling nitrate effluents across large geo- 
graphic areas. The direct and indirect economic 
costs of permitting and targeted taxes are likely to 
be high. (MI St. U.) 
W88-01758 


DYNAMICS OF BLUE-GREEN ALGAL (MI- 
CROCYSTIS AERUGINOSA) BLOOMS IN THE 
LOWER NEUSE RIVER, NORTH CAROLINA: 
CAUSATIVE FACTORS AND POTENTIAL 
CONTROLS, 

North Carolina Univ. at Chapel Hill. Inst. of 
Marine Sciences. 

For primary bibliographic entry see Field 5C. 
W88-01761 


RESERVOIRS IN KANSAS, 
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Group 5G—Water Quality Control 


—s Water Resources Research Inst., Manhat- 


For rimary bibliographic entry see Field 6G. 
W88-01764 


METHOD OF IN-SITU LEACHING OF ORES, 
ISL Ventures, Inc., San Francisco, CA. 

R. V. Huff, S. G. Axen, ist Seoweta toate’ 

U.S. Patent No. 4,634,187; January 6. 

fig, 3 ref. Official Gazette of the United States 
Patent Office, Vol 1074, No 1, p 251-252, January 
6, 1987. 
Descriptors: *Patents, *Leaching, *Impervious 
boundaries, *Groundwater barriers, *Water pollu- 
tion control, *Minerals, Migration, Lixiviant, In 
situ tests, Drilling, Polymers, Encapsulation. 


In situ leaching of mineral values is achieved by 

g the ore value within impermeable 
barriers to confine the migration of lixiviant to 
control its loss and — pom mg of ground- 
water. Vertical barriers rmed by drilling a 
ring of boundary wells shone the desired portion 
of the ore body. The strata surrounding each 
boundary well may be fractured, if necessary. The 

strata are saturated with a polymer or 
other impermeable material that is injected into 
each well. Horizontal barriers are 
preceeded enthalpy bed vaag Sg na 

g the injection and production wells that are 

a used for in-situ leaching. An overlapping grid 
of horizontally-oriented fractures is created above 
and below the ore body and radiating from each of 
the injection and production wells. The fractures 
and some of the adjacent rock are filled with a 
polymer or other material suitable for forming an 
impermeable barrier. Sections of the vertical and 
horizontal barriers may be omitted in those areas 
where the strata surrounding the ore body are 
relatively impermeable. (Cremmins-AEPCO) 
W88-01778 


PROCESS OF SAFELY DISPOSING OF WASTE 
MA’ 


For primary bibliographic entry see Field 5E. 
W88-01782 


STORAGE POND, 

British Nuclear Fuels Ltd., Warrington (England). 
For primary bibliographic entry see Field SE. 
W88-01783 


eg ENVIRON PROTECTION ASSEM- 

F. A. Smith. 

US. Patent No. 4,386,872; June 7, 1983. 9 p, 12 fig. 
Gazette of the United States Patent Office, 

Vol 1031, No 1, p 156, June 7, 1983. 


Descriptors: *Patents, *Water pollution preven- 
tion, *Dredging, *Sediments, *Dredge spoil, 
Barges, Bottom sediments, Caissons. 


A barge-mounted assembly isolates waterways 
during dredging to prevent disturbed sediment 
from g. The barge-mounted dredge pro- 
tection assembly is floated to the dredging area. 
Column caissons are lowered from the barge into 
portions of the channel bottom at distances suffi- 
cient to support the barge above the channel 
bottom without the aid of water within the chan- 
nel. The column caissons thus function as stilts for 
supporting the barge above the bottom surface of 
the channel. Separate pane! support columns are 
also lowered from the barge into the channel or 
river bottom to a depth that resists water pressure 
acting on the 1 members extending between 
each pair of adjacent panel support columns. After 
the panel support columns are in position, side 
panels are lowered end-to-end into the water until 
they completely surround the barge to enclose and 
isolate the water within the dredging area. Seals 
located between the side panels and the panel 
support columns ensure a fluid-tight enclosure is 
created. After dredging operations, water is re- 
introduced into the area and the side panels and 
ABD) columns are withdrawn. (Cremmins- 


W88-01784 


METHOD FOR CONTAINING OIL AND/OR 
GAS WITHIN A BLOW-OUT COVER DOME, 
Dome Petroleum Ltd., Sen may (Alberta). 

C. O’Rourke, and R. Pilkingto 

U.S. Patent No. 4,405,258; Ressciibal 20, 1983. 8 p, 
5 fig. Official Gazette of the United States Patent 
= Vol 1034, No 3, p 1091, September 20, 
1983. 


Descriptors: *Patents, *Water pollution control, 
“Hipwaeen, *Oil wells, *Water pollution preven- 
tion, Oil pollution, Impervious membranes, Drain- 
age systems, Offshore platforms. 


Environmental pollution is controlled by contain- 
ing oil generated by an underwater blowout of an 

il and well within an offshore oil-containment 
dome. 


container for connection to a pump conduit 
system. Drained sand from the seabed viding the 
into the bag-like container; thereby pro 
hollow peripheral ring as a self-s 
peripheral torus and as ee anchor for the p donee 
unit. The containment dome is charged with a 
buoyant amount of air and the buoyed dome is 
floated out to the side where the containment 
dome is to be located. The containment dome is 
submerged by controllably releasing the air while 
i dome with water, thereby sinking it until 
the peripheral hollow torus rests on the seabed at 
Pp locations. The lighter-than-water 
Rapleciag omer Gia willl ea'ome with to 
lacing water from within the dome with the 
ter than-water fluid. (Cremmins-AEPCO) 
W88-01785 


BAYESIAN ANALYSIS OR SCIENTIFIC JUDG- 
MENT OF UNCERTAINTIES IN ESTIMATING 
RISK DUE TO RN-222 IN U.S. PUBLIC DRINK- 
ING WATER SUPPLIES, 

North Carolina Univ. at Ben Hill. Dept. of 
Environmental Sciences and Engineering. 

D. J. Crawford-Brown, and C. R. Cothern. 

Health Physics HLTPAO, Vol. 53, No. 1, p 11-21, 
July 1987. 1 fig, 2 tab, 36 ref. 


Descriptors: *Drinking water, *Health effects, 
*Radioisotopes, “Water —_- *Statistical analy- 
i BS cee i *Water pollution effects, Estimating, 

vironmental policy, Risks, 
Air pollution ae aieck. Carcinogens, Administrative 
Te; ions. 


The elements which contribute to the range of 
values or uncertainties for the lifetime risk and 
dose equivalent due to Rn-222 in U.S. public drink- 
ing water supplies are estimated and discussed. 
a imperfect scientific ceaninion, reasonable 
lower bounds are placed on these esti- 
a through the use of a s ger rag Baye- 
sian approach to uncertainty 
considered are: occurrence of Rn-222 in drinking 
water, indoor air Rn-222 concentrations as a func- 
tion of water concentration, equilibrium 
state of the progeny, fraction of daughter — 
attached to aerosol particles, anatomical and dosi- 
metric variables, epidemiological studies and 
— of latency plateau period and effects 
ze. For Rn in U. - public drinking water 
Sy ies, it is estimated that the best estimate for 
the lifetime lung cancer risk factor is 5 x 10 to the 
minus 9th — excess cases of lung cancer/ 
becquerel of Rn/cu m of water (.0000002 excess 
cases of lung cancer/picocurie of Rn/L of water), 
with an estimated range between 2 x 10 to the 
minus 9th power and 2 x 10 to the minus 8th 
power excess cases/becquerel of Rn/cu m of water 
(5 x 10 to the minus 8th power and .0000007 excess 
cases/picocurie of Rn/L). The best estimate of the 
lifetime population risk due to Rn-222 in U.S. 
public drinking water supplies is estimated to be 
6000 excess lung cancers, with a reasonable range 
of 1000 to 30,000. (Author’s abstract) 
W88-01810 


ALERTING ENGINEERS TO NEW EPA SAFE 
WATER REGULATIONS, 

CWC-HDR, Inc., Edmonds, WA. 

G. Culp. 


Constting aR Engineer, Vol. 1, No. 6, p 
54-59, June 1987. 2 tab. 


Descriptors: “Water quality control, * 

water, * tion, * Liability, Water 
quality, Water treatment, Lead, Pollutants, Bacte- 
ria, Organic compounds. 


The 1986 amendments to the Safe Water 
Act will ly impact the drinking water indus- 


try. contaminants (those for which al- 
lowable concentrations have been established) will 
be increased 


from the current number (22) to a 
total of 105 by 1989, alg the requirement that still 
more pg oem That to the list in .later 

g the maximum 

y and the maximum 

7 may trode libiit a liability 

levels, eventos requirements for fil fil- 

i requirement that all water supplies 

be disinfected are also included (some groundwater 

s may be exempted from ection under 

tules to be ew by June 1989). Some 

municipal water systems and state agencies have 

already responded to the draft regulations requir- 

increased filtration. There are steps that can be 

to prepare for the effects of the implementa- 

tion of the a and include: — _ 

monitoring an gathering programs; - 

cate policy makers and the public; and (3) identify. 
system improvements. (Airone-PTT) 

W88-01812 


ENVIRONMENTAL POLICY IN POST-MAO 
CHINA, 

For primary bibliographic entry see Field 6E. 
W88-01813 


RELATIONSHIP OF UPPER LETHAL TEM- 
PERATURES TO SILICON CONTENT IN 
LOGICALLY IFFERENT HYDROBIONT 
SPECIES FROM CONTINENTAL WATERS, 
Akademiya Navuk BSSR, Minsk. Inst. of Zoology. 
For primary bibliographic entry see Field 6G. 
W88-01819 


IMPACT OF EPA’S BIOMONITORING 
POLICY ON POTW: 


Colorado Springs Dept. of Utilities, CO. 
M. M. Grimes. 


Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 8, p 755-760, August 1987. 
2 tab, 4 ref. 


Descriptors: *Regulations, *Monitoring, 
*Wastewater treatment facilities, *Water quality 
control, Toxicity, Permits, Licenses, Bioassays, 
Wastewater treatmen ‘god Water pollution con- 
trol, Policy ties. Water quality standards, 
Public policy. 


The U.S. Environmental Protection Agency 
(EPA) has Maem a policy that will begin to S hold 
regional offices and the states formally accountable 
for the implementation of bio toxics control 
over the next two years. Several thousand new and 
renewed permits will include toxicity limits and 
effluent toxicity monitoring requirements. The new 
oy d thus shifts the biomonitoring scheme which 
been in use for direct industrial discharges to 
all POTWs via the permit process. This is a major 

Fegal’ change. Serious tec! » proced 

gal diffic ties exist in this direct conversion of 
industrial methodology to POTWs. A 2-year en- 
actment schedule may not allow time for proper 
Techelont water pollution control professionals. 
policy, and implementation issues 
which must be resolved are discussed. In addition, 
an alternative proposal for control of toxic sub- 
stances in PO’ discharges is described. Mutual 
development and refinement by both EPA and the 
regulated community must precede implementa- 
tion of biomonitoring if the full potential of this 





water pollution control method is to be realized. 

(Airone- 

W88-01823 

Pret gy ae ay } 4 A WATER og 
BASED STRATEGY FOR PROTECTION OF 


AQUATIC LIFE, 
Connecticut Dept. of Environmental Protection, 


Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 8, p 761-766, August 1987. 
2 tab, 20 ref. 


Water quality-based effluent limits (as 
limits based on available treatment 


W88-01824 


CONTROL OF EUTROPHICATION OF LAKES 
AND RESERVOIRS BY MEANS OF PRE- 
DAMS. I. MODE OF OPERATION AND CAL- 
CULATION OF THE NUTRIENT ELIMINA- 
TION CAPACITY, 

Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 


J. Benndorf, and K. Putz. 
Water WATRAG, Vol. 21, No. 7, p 829- 
838, July 1987. 10 fig, 3 tab, 26 ref. 


: *W: * 
Water quality control, ma, *Nutriens, 


experience 
with its application. (See also W88-01845) (Au- 
thor’s abstract) 

W88-01844 


CONTROL OF EUTROPHICATION OF LAKES 
AND RESERVOIRS BY MEANS OF PRE- 
DAMS. II. VALIDATION OF THE PHOS- 
PHATE REMOVAL MODEL AND SIZE OPTI- 
MIZATION, 

Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 
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4 Benndorf, and K. Putz. 
ater Research WATRAG, Vol. 21, No. 7, p 839- 
342, July 1987. 3 fig, 2 tab, 13 ref. 


*Water quality control, *Eutrophica- 
ps pr “Reservoirs, *Pre-dams, *Phosphates, 
Model studies, Mathematical studies, ed 

Phosphorus, Nutrients, Tepe eg Pen ae 


sources, Water pollution control, 


part expenses. (See also W88-01844) (Au- 
thor’s abstract 
was-01845 


USE OF _ ALGAL GROWTH POTENTIAL 
TEST FOR D. ASSESSMENT, 
Agency, Athens, GA. 


H sca abstne ioary 

For Seanaey titcoraie os Field 5A. 
entry see 

W88-01855 


ERODIBLE LAND AND STATE WATER QUAL- 
ITY PROGRAMS: A 


LINKA 
Economic Research Service, ane Dc. 
waa 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 41, No. 6, p 371-373, November-December 
1986. 18 ref. 


: *Erosion, *Water conservation, *Reg- 
Conservation Resource Pro- 
Water quality control, Non- 


a tt pollution control efforts 
conservation programs. 
Particular i teed tn tie toe CAP eens tee te 
size and its focus on the most conspicuous erosion 
The temporary nature of this multibil- 

ion dollar y to the task of 
i i States 
that delay action until market prices improve may 
miss the CRP cost-sharing opportunities. Higher 
o~ = could make it prohibitively expensive 
erosion-related pollution problems on 

the highly erodible land that accounts for much of 
problem. The conservation title of the farm bill 


SURVIVAL OF FATHER RHINE, 


147 
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Michigan Univ., Ann Arbor. 
Health. 

For primary bibliographic entry see Field 5B. 
W88-01891 


School of Public 


REMOVAL OF TASTE-AND ODOR-CAUSING 
COMPOUNDS BY BIOFILMS GROWN ON 
HUMIC SUBSTANCES, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

For primary bibliographic entry see Field 5F. 
W88-01895 


CONSIDERATIONS INVOLVED IN THE RE- 
ACTIVATION OF AN EXISTING WATER 
SUPPLY, 

Massachusetts Water Resources Authority, 
Boston. Waterworks Div. 

For primary bibliographic entry see Field 5F. 
W88-01898 


TOXICOLOGY OF ORGANIC MICROPOLLU- 
TANTS IN DRINKING WATER: ESTIMATING 
THE RISK, 

Water Research Centre, Medmenham (England). 
S. M. Hunt, and J. K. Fawell. 

Journal of the Institution of Water Engineers and 
— JIWSDI, Vol. 41, No. 3, p 276-284, June 


Descriptors: *Toxicology, *Water quality, *Micro- 
biological studies, *Water pollution — effects, 
*Drinking water, a a Bioassay, Pollut- 
ant identification, Model studies, Toxicity, Organic 
compounds, Public health, Health effects. 


Three approaches have been used to assess wheth- 
er a hazard to health exists and what risk may be 
posed by organic micropollutants in drinking 
water: (i) epidemiology; (ii) bioassays (such as the 
Ames mutagenicity test); and (iii) identification of 
individual compounds and e m of 
toxicological data. The use of epidemiology and 
bioassays is reviewed briefly but evaluation of toxi- 
cological data on compounds identified in drinking 
water is discussed in more detail. A major difficul- 
ty is that the compounds identified in drinking 
water constitute only a small fraction of the organ- 
ic matter present. Moreover, there are only limited 
toxicological data available on these compounds. 
Evaluation of compounds shown to be carcinogen- 
ic in experimental animals is very problematic with 
respect to both the toxicological data and the 
choice of risk extrapolation model. Difficulties in 
evaluating some specific drinking water micropol- 
lutants (e.g., chloroform, carbon tetrachloride, the 
phthalates) are caused by the non-mutagenicity of 
some of these compounds, by differences in toxici- 
ty between isomers. (Lantz-PTT) 

W88-01899 





FIGHT AGAINST INDUSTRIAL AND URBAN 
POLLUTION IN THE ARTOIS - PICARDIE 
BASIN, 

Artois-Picardie Water Agency, Douai (France). 
Y. Raak. 

Water Science and Me ay 4 WSTED4, Vol. 
19, No. 3/4, p 371-379, 1987. 1 fig, 1 tab. 


Descriptors: *Water quality control, *Water pollu- 
tion prevention, *Fines, *Punishment-reward 
system, *Nonstructural alternatives, Planning, In- 
dustrial wastes, Artois-Picardie Basin, Quality con- 
trol, France, Municipal wastes, Economic aspects, 
Food-processing wastes, Wool-washing wastes. 


The Artois-Picardie Water Basin is one of the six 
French water basins whose limits were defined by 
the 1964 Law on Water. The Water Basin Agency 
is a public body created to fight against water 
ag and to manage water resources. It col- 
lects fees from those who pollute and from those 

who use ground and surface waters; the collected 
funds are redistributed to industries and local com- 
munities that construct sewage networks and puri- 
fication plants. Thanks to the financial and techni- 
cal attack launched by the Agency, good results 
were achieved. In the industrial field, organic pol- 
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Group 5G—Water Quality Control 


lutants discharged was reduced to a third with 
considerable success in several sectors: dischar 
llution reduced by 80% in vegetable canning 
facil acilities, by 70% in paper plants, by 85% in “4 
plants, and by 75% in wool-washing plants. 
percentage of eliminated pollution coming from 
communities progressed from 15% to 35%. (Au- 
thor’s abstract) 
W88-01931 


DEVELOPMENT OF ENVIRONMENTAL EN- 
GINEERING EDUCATION IN DEVELOPING 
COUNTRIES, 

Qatar Univ., Doha. Dept. of Civil Engineering. 
S. Ahmad. 

Water Science and Technology WSTED4, Vol. 
19, No. 3/4, p 401-407, 1987. 13 ref. 


Descriptors: *Education, *Environmental engi- 
neering, *Developing countries, Engineering, Re- 
gional development, Water management, 
Wastewater treatment, Environmental protection, 
Water pollution control. 


Environmental engineering education should in- 
clude appropriate curric courses and subj 
materials relevant to the needs of the society. Em- 
phasis on environmental engineering should be laid 
at the undergraduate level, but to develop local 
capsbilities both for the present tnd thie future, is 
essential to develop post-graduate education and 
training for young engineers and continuing educa- 
for senior ee ee work 
should te be encouraged and so as to devel- 
op local expertise and know-how for solving envi- 
ronmental engineering problems. Students should 
be exposed to the concept of appropriate technol- 
ogies, however simple these may appear. Many of 
the concepts developed in advanced countries in 
connection with environmental protection need 
modification before application. may not be 
directly applicable to the conditions found in the 
region in which many of the developing countries 
are located. Ni incentives, rewards, securi- 
ty of job and opportunities for professional devel- 
opment should be provided to attract engineers to 
the environmental engineering profession. (Au- 
thor’s abstract) 
W88-01934 


METHODS OF LIMITING POLLUTANT 
WASHOUT FROM FARMING AREAS BY 
NONPOINT AND DRAINAGE FLOWS, 

Institut Gidrodinamiki, Novosibirsk (USSR). 

V. G. Magmedov. 

Hydrological Sciences Journal HSJODN, Vol. 32, 
No. 3, 359-369, September 1987. 5 fig, 1 tab, 18 ref. 


Descriptors: *Water pollution control, *Nonpoint 
lution sources, *Agricultural runoff, Irrigation, 
ge water, Phosphorus, Nitrogen. 


A complex of hydrogeological, hydrochemical, 
and biochemical investigations aimed at develop- 
ing methods for the quality control of irrigation 
return water and agricultural nonpoint discharge 
was conducted from 1981 to 1985. The chemical 
composition of drainage flow in the zone of tran- 
sient humidification in the Ukraine has been inves- 
tigated; some dependencies of salts and humidity 
transfer rates as a function of a range of irrigation 
and climatic factors have been established. A new 
so-called eee Ss of water-protective 
structure based upon na‘ mechanisms of water 
purification has been developed. The bioengineer- 
ing unit for water quality control, » ageregating the 
purifying powers of microflora, macrophytes and 
soils, allows an improvement of 20% on average 
above the known purification from nitrogen com- 
pounds of natural- and waste-water achieved by 

botanical plots, phytofiltering units etc., 
with a concurrent cutting of the treatment period 
by 2-3 times. The efficiency of the bioengineering 
structure for the reduction of the content of nitro- 
gen, phosphorus and some compounds has been 
determined as a function of temperature, duration 
of the flow contact with biogeocenosis, water 
column depth and other parameters. (Lantz-PTT) 
W88-01966 


REPORT ABOUT EXPERIENCES IN INTER- 
COMPARISON STUDIES IN THE ADMINIS- 
FOR WATER ECONOMY OF 
RHEINLAND-PFALZ (ERFAHRUNGSBER- 
ICHT UBER RINGVERSUCHE IN DER WAS- 
SERWIRTSCHAFTSVERWALTUNG VON 
RHEINLAND-PFALZ), 
Wasserwirschafts amt Kaiserlautern (Germany, 


F.R.). 
For primary bibliographic entry see Field 5A. 
W88-01975 


ROLE FOR WATER SUPPLY AND SANITA- 
TION IN THE CHILD SURVIVAL REVOLU- 
TION, 

North Carolina Univ. at Chapel Hill. School of 
Public Health. 

For primary bibliographic entry see Field 5F. 
W88-01990 


GERMAN TECHNICAL STANDARD FOR THE 
ASSESSMENT OF LAKE WATER QUALITY 
AND ITS APPLICATION TO HARTBEE- 
SPOORT DAM (SOUTH AFRICA), 

National Inst. for Water Research, Pretoria (South 


Africa). 
For primary bibliographic entry see Field 2H. 
W88-02091 


WATER QUALITY ASPECTS OF ARTIFICIAL 
AQUIFER RECHARGE WITH TREATED 
WASTEWATER, 


University of the Witwaiersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 


W. A.J. Paling. 


ig 
Water SA, Vol. 13, No. 2, p 95-102, April 1987. 6 
fig, 16 ref. 


Descriptors: *Water quality, *Artificial recharge, 
*Wastewater renovation, *Aquifers, *Conjunctive 
use, Water reuse, Literature reviews, Percolation, 
Nitrogen, Nitrates, Phosphates, Drought. 


The use of wastewater for artificial recharge of 
aquifers is considered. The physical and chemical 
processes durin; _~ percolation of treated wastewater 
to the saturated zone of an aquifer were studied. 
International experience in this field is summarized 
in a literature review. Column tests were conduct- 
ed in order to obtain preliminary information on 
the 5, rates of artificial aquifer recharge 
under | conditions. Removal of phosphates is 
found to occur as well as other improvements to 
the water. In the early stages of the column tests 
ammonia reduction was 100%. After a few flood- 
ing and drying cycles the ammonia concentration 
to increase, resulting in a reduction of 
ste, 60%. A more rapid succession of 
orter flooding iods together with adjusted 
drying periods is likely to provide continually high 
reduction rates. Poor removal of nitrate was noted; 
its cause requires further study. (Airone-PTT) 
W88-02092 


EVALUATION OF AN ACIDIC WASTE SITE 
CLEANUP EFFO! 


Virginia Polytechnic ‘Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5D. 
W88-02144 


SODIUM BOROHYDRIDE REDUCES HAZ- 
ARDOUS WASTE, 
Morton Thiokol, Inc., Danver, MA. Ventron Div. 


For primary bibliographic entry see Field 5D. 
'W88-02180 


USE OF ATP AS A MEASURE FOR CONTROL 
OF MICROBIAL CONTAMINATION IN MET- 
ALWORKING FLUIDS, 

McNamee, Porter and Seeley, Ann Arbor, MI. 
S. J. Kang, and L. B. Pugh. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 361- 576, 10 fig, 1 tab, 7 ref. 


148 


Descriptors: *Water pollution control, *Water 
quality control, *Adenosine triphosphate, *Micro- 
biological studies, Metal finishing wastes, Water 
analysis, Wastewater treatment, Monitoring, Hy- 
drogen ion concentration, Toxicity, Costs. 


The ATP (adenosine triphosphate) assay has been 
shown to be an accurate measure of microbial 
activity in wastewater drinking water, 
food products, urine, and other applications. ATP 
it in all living cells, and degrades rapidly 

following the cell’s death. It reacts with the 
enzyme, luciferin-luciferase, to produce light 
which can be easily measured and quantified. 
measurement of ATP can be usually made within 
minutes, and can be directly correlated with micro- 
bial activity. The objective of this study was to 
investigate the applicability and limitations of the 
ATP assay both for monitoring and control of 
microbial activity in metalworking fluids. The 
pee a was parallel into three phases: a — ~—_ 
involving lel monitoring to compare the A’ 
assay with existing monitoring methods, a labora- 
tory verification study, and a final field study for 
biocide optimization. Eleven metalworking sys- 
tems were selected for a parallel monitoring study 
at a large automobile manufacturing facility. Moni- 
toring techniques in use at the time of the study 
were pH and the B-F Indicator viability test. 
These tests are typically performed twice per week 
at this facility. Concurrently performed fora six- 
week period were the ATP assay and the Petrifilm 
viability test for comparison. The ATP methodolo- 
gy was shown to be useful in optimizing biocide 
usage. Through jar testing, the effectiveness of 
various types and concentrations of biocides/fungi- 
cides can be determined within one hour. A'sav- 
ings in cost can be realized by using this proce- 
dure, since biocides to which a system is immune 
need no longer be dosed on a full-scale basis only 
to discover later that they were ineffective. As 
information is accumulated in using the ATP meth- 
odology both as a monitoring tool and in biocide 
optimization, a data base can be developed relating 
system conditions, biocide usage, and the length of 
time given types and concentrations of biocides 
remain effective under various conditions. In addi- 
tion to greater system control, a great savings in 
both biocide/fungicide and metal-working fluid 
cost should result through optimized use of these 
products. (See also W88-02132) (Lantz-PTT) 
W88-02189 


EMERGENCY STABILIZATION AND CLEAN- 
UP OF DIOXIN SITES, 

Environmental Crisis Engineers, St. Louis, MO. 
Ryckman’s Emergency Consulting Team. 

M. D. Ryckman, and F. G. Nitsch. 

IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 577-580. 


Descriptors: *Cleanup operation, *Dioxins, *Haz- 
ardous wastes, * sites, *Missouri, Times 
Beach, Stabilization, Case studies, Water pollution 
control, Agent Orange. 


State-of-the-art integrated engineering investiga- 
tion/remedial action programs for are described 
for use at dioxin contaminated sites. Site hazard 
assessment procedures, personnel decontamination 
systems, dioxin cleanup and stabilization strategies, 
and destruction methodologies are _ illustrated 
through review of case histories involving work at 
Times Beach, Missouri, an abandoned Agent 
Orange manufacturing facility and a dioxin con- 
taminated truck terminal. (See also W88-02132) 
(Lantz- 

W88-02190 


ILLEGAL LIQUID INDUSTRIAL WASTE SITE 
CLEAN-UP AND RESTORATION, 

Ontario Ministry of the Environment, Toronto 
(Ontario). Environmental Approvals and Project 
Engineering Branch. 

D. C. Alleway, and I. R. Pawlowski. 

IN: Proceedings of the 40th Industrial. Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA 





1985. p 649-657, 6 fig, 6 tab. 


Descriptors: *Industrial wastewater, *Cleanup op- 
erations, *Waste disposal, *Liquid wastes, *Ontar- 
io, *Water quality control, Water eee Water 
= llution prevention, Trichloroethylene, Toluene, 

hloroethene, Xylene, Ethyl benzene, Acetone, 
Organic compounds. 


peg oot Ro geo meth: Segre es + 
and solid industrial illegally 
Cehiarcs «100 ame Soot canine ee 
northwest of M litan Toronto in King Town- 
ship. In October 1982, a nearby resident first re- 
ported to the Ministry of the Environment that 
waste haulage vehicles were entering the property. 
The initial investigation revealed that the presence 
of demolition wastes. In Ontario these were con- 
sidered non-hazardous wastes. The wastes had 
been used to construct a laneway past the farm- 
house, across the farm to a ravine area, some 600 m 
east of the sideroad. As a precautionary measure 
beginning in March 1983, water samples were col- 
lected from two creeks which drained the farm 
area where the waste disposal had occurred. Low 
concentrations of trichloroethylene (about 20-50 
ppb) were discovered in March. These results 
prompted a further investigation of the farm and 
activities of the waste haulage company suspected 
to be responsible. Lon angen some drums were 
buried in the site, Ministry staff conducted prelimi- 
nary geophysical surveys of the site in March and 
Tuly, 1983 and anomalies were found. Between 
April 25 Pag 27, 1983, a local contractor was 
the Ministry of the Environment to 


show the contaminant levels will remain below the 
Ministry’s clean criteria. (See also W88-02132) 
(Lantz-PTT) 

W88-02197 


CONTAMINANT FIXATION PROCESS, 

poe re as Protection Polymers, Inc., Haw- 
thorne, C 

For sa bibliographic entry see Field SE. 
W88-02200 


APPROACH TO EUTROPHICATION PROB- 
LEMS CLOSE TO AN EXPANDING METROP- 
OLIS IN AUSTRALIA, 

VBB/SWECO Consulting Group, Stockholm 
(Sweden). 

E. Is; 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 161-170, 5 fig, 2 tab, 5 ref. 


Descriptors: *Water quality control, F rr eee 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Sewarage and Drainage Board (MWSDB). 
The water quality probleme are foreseen mainly to 
be ves pee om as available nutrient at ies 
options are rus removal 7 cl 


cipitation — with chloride, and sgl aludge 
(See also W88-0222 - 


W88-02243 


WATER-COURSE MONITORING IN A SWED- 
ISH RIVER BASIN: GROWTH, DEVELOP- 


MENT AND FUTURE, 
ee Univ. (Sweden). Dept. of Water in 
og rs menor pe 


G. Karlsson, and Lowgren. 
IN: —— tor R River 

ronmental Integration of Land Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 179-187, 6 fig, 12 ref. 


it: Envi- 


Descriptors: *Water quality control, sRiver basins, 
*Water resources development, 
planning, *Sweden, Monitoring, 
Water pollution _ prevention, fertinee 
Wastewater. 
Pollution control, like any social poly, is a con- 
tinually evolving process, al its complexion 
to suit changing circumstances. atl now it has 
largely been a reactive activity, in the sense that it 
emerged as a response to unsatisfactory conditions. 
Thus for the most part it was predominantly an 
exercise in remedying damage and nuisance after it 
had occurred. This method of management is un- 
likely to deal effectively and efficiently with the 


Their numbers, quantities and latency of their ef- 
fects require an anticipatory approach. The need 
for the development o! effective early-warning sys- 
tems was agreed upon at the 1972 United Nations 
Conference on the Human Environment held in 
Stockholm. However, there is still.a real scientific 
difficulty in new substances in the 


monitor to identify hazards at an early stage. Still, 

——— monitoring is an important tool for 
forcing regulations about sewage dischar, 

of fertilisers ete. The dev it of the 





approaching 

where control at the regional and local level may 

enhance the implementation of monitoring pro- 
grams designed to deal with local problems as 

Opposed to the system in the US, where statutory 

emission and ambient quality standards exert major 

influence on monitoring programs. (See also W88- 

02227) (Lantz-PTT) 

W88-02245 


GROUNDWATER QUALITY PROTECTION 
POLICIES FOR THE ROCKY MOUNTAIN 
REGION AND THE NATION, 

a Water Resources Research Inst., Fort 





tion, *Australia, *Hawkesbury River, * 
peony Sludge, Water pollution prevention, 
Chemical precipitation, Chemical treatment, Ferric 
chloride, Denitrification, Phosphorus. 


The Hawkesbury River basin in SE Australia is 
mainly composed of forest and agricultural land. 
The river provides water supply for the neighbor- 
ing Sydney area and the basin - 26% of which is 
national park - is very popular as recreation areas 
for the metropolitan population. The river is af- 
fected by tidal influence from Windsor reaching 
more than 50 km upstream of the outfall in the 
Broken Bay. The freshwater flows are highly vari- 
able: with annual discharges at Penrith varying 
between 1 and 245 cu m/sec. Of special interest is 
the impact of the discharge of sewage, treated to a 
required level, for the future population. Responsi- 
ble authority for the planning is the Metropolitan 


y ale ble from the National Technical Institute 
Service, Springfield, VA 22161, as PB87 218210/ 
AS, price codes: A10 in paper copy, AO1 in micro- 
fiche. Transcript of Conference, ver, Colora- 
do, January 18, 1986. Colorado Water Resources 

Research Institute, Ft. Collins, Information Series 
No. 56, April 1986. 220 p. 


Descriptors: *Groundwater quality, *Water qual- 
ity control, *Water pollution effects, *Conferences, 
Water pollution control, A; ture, Mining, In- 
dustrial wastes, Legislation, lic policy. 

This is a transcript of the Conference on Ground- 
water Quality Protection Policies for the Rocky 
Mountain Region and the Nation held in Denver, 
Colorado on January 18, 1986. The conference, 
and five others like it in other regi of the 
country, were held to provide input for a ground- 


Water Quality Control—Group 5G 


water protection agenda for the U.S. Congress as it 
begins debate on new groundwater quality protec- 
tion initiatives. The conference featured roundtable 
discussions among officials from the sponsoring 
organizations, toot and state officials, environmen- 
talists, corporate representatives, farm groups and 
others on groundwater protection needs and cur- 
rent programs in the region. Also considered were 
federal policy options, legislation and mechanisms 
to implement groundwater policies through what 
are necessarily local and individual decisions. 
Topics covered a variety of groundwater contami- 
nation issues, but is Benes highlighted the 
implications of agricultural and mining activities 
on groundwater pn (Lantz-PTT) 

W88-02269 


MOUNT ST. HELENS: THE AFTERMATH, 
_— of a Washington, DC. Office of 


D. roe 
Available from the 
Service, Sprin; 
= Al 
ashington Water > 
Aveo 1983. 65 p. Project C-00217-V(1). Con- 
4-34-0001-0534. 


National Technical Institute 

ps VA 22161, as PB 87-183240, 

copy, AOI in microfiche. 
h Cen 


tract 1 


Descriptors: *Mount Saint Helens, *Environmen- 
tal effects, T: 'y, Volcanoes, Toutle River, 
Spirit Lake, Cowlitz River, Ash, Conferences, 
Water resources, Water quality, Water supply. 


Work done to date on the Mount St. Helens’ 
rojects is summarized. The massive eruption of 
lount St. Helens on May 18, 1980 propelled an 
estimated four billion cu yds of what was once the 
peak’s summit and northern side to the atmosphere 
and down its slopes. Absolute devastation resulted. 
To the northwest not a single living tree was found 
within 15 miles. The topography near and far from 
the volcano was rearranged by pyroclastic flows, 
landslides, mudflows and ashfall. A huge landslide 
filled the North Fork of the Toutle River, in the 
damming Spirit Lake. Enormous mud- 
lows passed down both the North and South 
Forks of the Toutle to the lower Cowlitz River 
and thence to the Columbia River. An estimated 
2500 acre-ft of sediment and debris were deposited 
in the Cowlitz River. During the May 18 geologi- 
Gal event; ash Goll Gver @ 100,000 09 asi arte to the 
east. The depth of the ashfall varied from about 
two inches at Ritzville, Washington to almost an 
inch at Pullman, Washington. A conference was 
held in Pullman, Washington shortly after the 
eruption to evaluate the immediate situation and 
the data gathered up until then (July 8, 1980). The 
assembled information indicated that a wide range 
of possible effects from the eruption and ashfall 
could influence both the quality and quantity of 
water in the states impacted by the eruption. This 
information was carried back to Washington, D.C. 
by several members of the Pullman meeting. The 
U.S. Congress, recognizing both the seriousness of 
Gadel te dn aie lamina of tr Boone 
Northwest as well as the unique opportunity to 
investigate the effects of a volcanic eruption, ap- 
propriated two million dollars for research, to be 
administered the U.S. Office of Water 
Research and Technology. In October, 1981, a 
conference with the title, ‘Mt. St. Helens: Effects 
on Water Resources,’ was held at Jantzen Beach, 
Portland, Oregon to present the preliminary re- 
search findings and to exchange and transfer infor- 
—— with such agencies as the U.S. Forest Serv- 
Survey, Army Corps of Engineers, 
Soil Conservation Service and the Bureau of Rec- 
lamation. State agencies were represented as were 
state legi rs, industrial firms, and consultants as 
well as interested individuals. (Lantz-PTT) 
W88-02272 


IMPROVEMENT OF HYDROPOWER RE- 
LEASE DISSOLVED OXYGEN WITH TUR- 
BINE VENTING, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

S. C. Wilhelms, M. L. Schneider, and S. E. 
Howington. 

Available from the National Technical Information 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


Service, Springfield, Virginia. 22161. Technical 
Report E-87-3, March 1987. Final Report. 106 p, 


19 fig, 4 tab, 39 ref, 4 append. 


Descriptors: *Water quality control, *Dissolved 
oxygen, *Turbines, *Hydroelectric power, *Ciarks 
Hill Dam, Oxygenation, Savannah River, Mathe- 
matical studies, Oxygen, Mathematical models, 
Computer models. 


Various in-lake, in-structure, and downstream 
techniques may be used to enhance the dissolved 
oxygen concentrations of hydropower releases. In- 
lake and in-structure techniques ap to be the 
most applicable for Corps of Engineers projects 
because of the large discharges of most hydropow- 
er projects. Of these, the in-structure techniques, 
particularly turbine venting, jee very attractive 
considering cost and degree of improvement. Tests 
were conducted at the Clarks Hill Dam power- 
house to evaluate various aspects of turbine vent- 
ing and thereby provide a database to develop 
predictive and design capabilities for turbine vent- 
ing systems. Results of these tests indicated that, at 
most, the oxygen deficit in the penstock could be 
reduced by about 30%. That is, if the penstock 
oxygen deficit is 8.0 mg/L, then, at most, about 2.4 
mg/L of oxygen could be absorbed into the release 
flow. Two reaeration processes that contributed to 
the overall oxygen transfer were observed in the 
tests: (a) due to the turbulence in the tailrace area 
and (b) due to the air bubbles (vented through the 
turbine) as they traveled through the draft tube. A 
numerical computer model of these processes was 
developed that included the impact of the changes 
in thermodynamic (pressure) state as the bubbles 
passed through the draft tube. By developing this 
time history,’ the increased potential for 

oxygen transfer due to the increase in hydrostatic 
pressure was included in model formulation. Good 
it was obtained in comparing model pre- 

dictions and oxygen uptake data from previous 
tests at Clarks Hill. An example of model applica- 
tion and economic analysis is presented. The entire 
rocess analysis and resulting numerical model are 
on the data collected at Clarks Hill. Thus, 
oe to similarly sized and designed projects 
uld produce acceptable results. However, cau- 
tion should be exercised for application to other 
type turbines, low-head or small projects. (Au- 


NITROGEN AND CONTAMINANT CONTROL 
OF COKE PLANT EFFLUENTS IN AN UP- 
GRADED BIOLOGICAL SYSTEM, 

Canada Centre for Inland Waters, Burlington (On- 


tario). 
fg R. Bridle, H. Melcer, W. K. Bedford, and B. E. 


IN International Conference on Application of 
Adsorption to Wastewater Treatment, 

ings, February 16-19, 1981, Nashville, TN. Baviro 
Press, Inc., Nashville, TN. 1981. p 509-527, 5 fig, 
12 tab, 15 ref. 


Descriptors: *Water quality control, *Wastewater 
treatment, ‘Biological treatment, *Industrial 
wastewater, *Nitrogen, *Activated carbon, Nitro- 
bacter, Hydraulic retention time, Denitrification, 
Gas chromatography, Mass spectrometry, Organic 
compounds, Calcium. 


Bench scale treatability studies were conducted to 
evaluate the performance of the single sludge ~ 
denitrification nitrification process confi 
for nitrogen and contaminant control of coke slant 
effluents. Complete nitrogen control was achieved 
SS wastewater dilution was practiced or low 
els of powdered activated carbon (PAC) were 
added to the bioreactors. The minimum aerobic 
SRT required to achieve complete nitrification at 
20-24 C was 22 days. Operation at high system 
SRT (60 d) did not facilitate nitrification of undi- 
luted wastewater. However, at anoxic and aerobic 
HRT’s of 0.5 - 1 and 1-3 days, respectively, com- 
plete at nitrogen control and high levels of con- 
taminant removal were effected in undiluted 
wastewater by maintaining a PAC level of 500 
mg/L in the reactors. The equivalent PAC feed 
concentrations ranged from 20 to 50 mg/L. The 
addition of PAC overcame Nitrobacter inhibition, 


which was evident in the treatment of both diluted 
and undiluted wastewater. The organic carbon in 
the wastewater was used as energy source for 
denitrification and no supplemental organic carbon 
was required to achieve complete deni 

rovided the feed FOC/TKN ratio > or = 3.5. 
The fate of trace organics was monitored using 
GC/MS methodology. Enhanced trace organic re- 
moval was effected through PAC addition. Paral- 
lel units operated with and without calcium indi- 
cated that up to 3000 mg/L of dissolved calcium in 
the wastewater was not detrimental to bio 
activity. Analysis confirmed that Suid Pp 
phate tetrabasic was precipitated discretely in the 
reactors. Phosphoric acid requirements increased 
10-fold when calcium was present. (See also W88- 
02284) (Author’s abstract) 
W88-02307 


age, age TREATMENT TECHNOLO- 


% 
DETOX, Inc., Dayton, OH. 
E. K. Nyer. 
Van Nostrand Reinhold Co., New York, NY. 
1985. 188 p. 


Descriptors: *Groundwater quality, *Water pollu- 
tion treatment, *Water pollution control, *Decon- 
tamination, Wastewater treatment, Water treat- 
ment, Biological treatment, Inorganic compounds, 
Organic compounds, Aquifers, Nitrates, Heavy 
metals, Carbon adsorption. 


Shown is how to apply new technologies and 
engineering methods to groundwater decontamina- 
tion. Since groundwater cannot clean itself within 
a relatively short period of time - as a river or lake 
can - treatment must go beyond reducing or stop- 
ping-waste seepage into the aquifer. ae 
between 





and gr 
point out the unique requirements Sabu 
cleanup. This e illustrates: (1) physical/chemi- 
cal methods for organic contaminant removal - 
including design and application methods for pure 
compound removal, air stripping, and carbon ad- 
sorption; (2) ee po ars for organic con- 
tamination - tional treatment systems and spe- 
cific cto systems for groundwater treatment; 
(3) treatment methods for pen Te contaminants - 
including methods for removin, vy metals, ni- 
trates, and totally dissolved so agp) (4) in situ 
methods for organic contaminants - including aqui- 
fer and unsaturated zone cleanup. For each 
method, the author provides all the ae 
parameters necessary to design 
and effective groundwater treatment systems. Spe. 
cific costs for the various treatment technologies, 
as well as the factors that affect those costs, are 
analyzed. (Lantz-PTT) 
W88-02322 


ISOLATION AS A RESTORATION STRATEGY 
FOR NUTRIENT REDUCTION IN A SMALL 
HYPEREUTROPHIC 


Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

D. G. Burden, R. F. Malone, and C. E. Mericas. 
Water Research WATRAG, Vol..21, No. 4, p 385- 
393, April 1987. 8 fig, 1 tab, 13 ref. 


Descriptors: *Water pollution treatment, *Lake 
restoration, *Hypereutrophic lakes, *Limnology, 
*Nutrient removal, *Wastewater, * 

= kills, Nutrients, Louisiana, Isolation, Water 
quality. 


The restoration of a small hypereutrophic urban 
lake in Baton Rouge, Louisiana was accomplished 
by isolating the lake from its —-* source of 
nutrient loading: a larger, connecting lake that was 
heavily contaminated by sewage. Restoration ob- 
jectives were directed towards reducing phospho- 
tus levels in the s to minimize chronic 
summer fish kills. Previous studies had identified a 
critical phosphorus level of 0.4 mg/L, below 
which no kills had been observed in this 
system. Above this level the kill freq was a 
uniform 3.0%. Water quality data, consisting of 13 
parameters, were collected over a four and one- 

quarter year period, representing conditions 
before, during and after the isolation. Evaluation of 


in 

result of the isolation. Stee tn trinees caer, 
ent levels, as well as an increase in cee UR 
was also observed. Isolation of the seoved & to 
be a simple and economical means of attaining 
management objectives. (Author’s vs abstract) 
W88-02336 


ADDITION OF NAOH, LIMESTONE SLURRY 
AND FINEGRAINED LIMESTONE TO ACIDI- 
LAKE WATER AND THE EFFECTS ON 
SMOLTS OF ATLANTIC SALMON (SALMO 


L), 
Direktoratet for Vilt og Ferskvannsfisk, Trond- 
heim (Norway). Fish Research Div. 
O. K. =o 5 . O. Rosseland, F. Kroglund, 


and G. 
Water Rewarch ¥ WATRAG, Vol. 21, No. 4, p 435- 
443, April 1987. 6 fig, 3 tab, 26 ref. 


Descriptors: *Lake restoration, *Water pollution 
treatment, “Water. ——- effects, *Water qual- 
ity, *Acid lakes, *Neutralization, * Calci- 

um, Aluminum, Pourmeny Sublethal effects, Pop- 
ulation exposure. 


A neutralization experiment ing NaOH, 
limestone slurry and Snieiingd “Mapances was 
eed eine pee ot Ae See ae 
Smolts were raised on chronically acid Lake 
Liervatn (pH = 4.9-5.4, conductivity = 
microS/cm, Ca = 1.3 labile 


recorded 
agents. No mortality of fish occurred duri 
days exposure. Plasma chloride levels in 
posed to limestone slurry, limestone and the lowest 
concentration of NaOH (pH = 5.9) did not differ 
group. Fish ex Eo an oo oes 


the highest concentration 
of POH > 745), however, experienced a 
significant in plasma chloride levels. In- 
creased sublethal —_ in treatments with NaOH 
was presumably caused by the presence of alumi- 
nate ions (AIOHMC )) at high pH and by low 
concentrations of Ca. The importance of maintain- 
ing pH below 7 when bases with monovalent 
cations is em Adding inorganic alumi 
to the lake water induced loss of plasma chloride 
within 48 h at 70 ug labile Al/L at pH 5.1 and 1.2 
mg Ca/L. (Author’s abstract) 
'W88-02342 


COPPER AS AN ALGICIDE IN A TROPICAL 
RESERVO! 


James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Botany. 

P. R. Hawkins, and D. J. Griffiths. 

Water Research WATRAG, Vol. 21, No. 4, p 475- 
480, April 1987. 4 fig, 32 ref. 


Descriptors: * sulfate, *Algicides, *Reser- 
voirs, *Algae, ton, Growth, Solomon 


pay ape meee elon Current Sar nor 
of a stratified tropical 

For 12 days afer the addition, wet of the 

co ac id deat ee OS 


pate rere chlorophyte species. Zooplankton 

ther aquatic fauna) were also mpc a by the 

copper treatment. Two forms of the rotifer Bra- 
alam calyciflorous recovered first, followed 
Hexarthra mira, Copepoda and Cladocera. Gro 

ae ES 

it any possible long term effects of copper were 

masked by flow induced destratification 

which interrupted and re-set algal succession. It is 

concluded that copper treatment is not an effective 





control of c: wth under the season- 
al flow regi to which the Solomon Dam is 
subjected. Oc antacid 

W88-0234 


NONPOINT SOURCE CON- 

TROLS IN WATER QUALITY REGULATION, 

Florida Univ., Gainesville. Dept. of Food and Re- 
Economics. 


source 
5 am 

ater Resources Bulletin Mpeg Vol. 23, No. 
3p 587396, June 1987. 1 fig, 2 tab. 5 7 ref. 


a *Model studies, *Costs, *Stochastic 
ater 

sources, *Effluents, * 

Watersheds, Agtocbure 


A . stochastic framework is devel- 
d to evaluate the economic implications of reli- 
criteria and multiple effluent controls on 

nonpoint source pollution. An integrated water 
eactions tor agcicoioersl practices Resets 

ity distributions for 

oor maitinie off model indicate that reliability 
multi luent constraints si; 

ep Rig Fagg 

vary by control alternative. The analysis 

tat ws cvstnulion of auaitgle weaker Gaaley Gifs 

tives can be en important planaing tool for design- 

ing — source controls for innovative pro- 
grams to cost-effective water quality reg- 
ulation. (Author’s abstract) 

W88-02378 


EMERGING STATE ROLES IN URBAN 
STORMWATER MANAGEMENT, 

North Carolina Univ. a Coage Dept. of City 
and Regional Plannin, 

For primary bibliographic entry see Field 6E. 
W88-02383 


DATA BASES: GETTING THE MOST FOR 
YOUR MONEY, 

Sontanreny (ames ae, bee pees CO 

‘or primary bibliographic entry see 

W88-02392 


DESIGN OF DUAL-PURPOSE DETENTION 
SYSTEMS USING DYNAMIC PROGRAM- 


Kentucky Univ., Lexington. Dept. of Civil Engi- 


For primary bibliographic entry see Field 4A. 
W88-02413 


Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

R. C. Playle. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 2, p 207-225, June 1987. 7 fig, 4 tab, 37 ref. 


: *Lakes, *Limnolo , *Acid rain, 
*Water song treaatment, * restoration, 
prs ang ions, Alkalinity, Aluminum, Alum, Phos- 
phorus, Cations. 


Aluminum was added as aluminum sulfate (alum) 
to Lake 114, a small, shallow lake of the Experi- 
tal Lakes Area, northwestern Ontario, in 


close to the sources. Dissolved organic carbon 
(DOC) concentrations decreased slightly (from 540 
micromoles/L to about 500 micromoles/L) near 
the alum source during the summer addition. (Au- 
thor’s abstract) 
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W88-02462 


REMOVAL OF a IONS FROM — 
OUS SOLUTIONS BY PENICILLIUM BIO- 
MASS: KINETIC AND UPTAKE PARAM- 


ETERS, 

noe oe ment Tags wire -+ wai 
‘or liographic entry see 

W8802472. 


NONLINEAR OPTIMIZATION MODELING 
OF COLIFORM BACTERIA, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

D. H. Burn, and E. A. McBean. 

Water, Air, and Soil Pollution WAPLAC, Vol. 32, 
es 1/2, p 183-200, January 1987. 7 fig, 4 tab, 10 


: *Model studies, *Planning, *Water 
quality, *Coliforms, *Water pollution control, 
*Bacteria, Water treatment, Disinfection, Decision 


sage ofthe wate model for use in the planning 
The model de it process was 


pe ae omy op- 
use y pro- 
viding a decision-maker with anne ese for 
to evaluate the relative i hueere 
bo hye aaa of the problem. (Author’s poveeee 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


WATER QUALITY MODELING: A REVIEW 
UNCERT. 


foorephie entry see Field 5G. 


(England). Dept. 0 
was bers 


LIQUID DISPOSAL, INCORPORATED; A $2.2 

MILLION SUPERFUND IMMEDIATE RE- 

MOVAL ACTION, 

Weston (Roy F.), Inc., Northbrook, IL. SPER 
iV. 

For primary bibliographic entry see Field SE. 

W88-01743 


SITE SAFETY AT THE MIDDLETOWN ROAD 


Inc., Washington, 
For primary bibliographic ¢ entry see Field SE. 
W88-01744 


CAPABILITY MAPPING FOR SANITARY 
LANDFILL USING ee GRAPHICS, 
Wisconsin Univ.-Green Ba: 

For Ly pf bibliographic uty see Field SE. 


WATER AND THE MICHIGAN ECONOMY: 
MANAGING WATER QUALITY, 
g Michigan State Univ., East Lansing. Dept. of Agri- 


tural 
For primary bibliographic entry see Field 5G. 
W88-01758 


DEVELOPMENT OF AN EXPERT SYSTEM 
FOR THE ANALYSIS OF URBAN DRAINAGE 
USING ‘SWMM’ (STORM WATER MANAGE- 
MENT MODEL), 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

C. Baffaut, S. Bernabdallan, D. Wood, J. Delleur, 
and M. Houck. 


Techniques Of Planning—Group 6A 


Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 217188/ 
AS. Price codes: A09 in paper copy, AOI in micro- 
fiche. Technical Report No. 180, June 1987. 94 p, 3 
tab, 3 fig, 30 ref, 5 append. Contract No. 140-08- 
0001-G1224. Project No. USGS G1224-03. 


Descriptors: *SWMM model, *Urban drainage, 
*Stormwater management models, *Expert sys- 
tems, Urban hydrology, Artificial intelligence, 
Model studies, Systems analysis, Watershed man- 
agement, Indiana, Ross-Ade watershed, Glen 
Ellyn watershed. 


An expert system has been built to facilitate and to 
automate the calibration of the runoff block of the 
Storm Water Management Model (SWMM). It 
acts as a front end to counsel the user on the 
choice of parameters, it interprets the result and 
ners Sane of signif- 
icant parameters thus reducing the user’s time and 
effort. The integration of new expert systems and 
simulation models is best achieved 
through the use of modern expert system shells 
because of their ability to develop rapid prototypes 
and because they apne yy with existing and well 
softwares such as SWMM. (Cushman- 
ue U. Water Res. Ctr.) 
W88-01759 


STRATEGIES FOR RIVER BASIN MANAGE- 
MENT: ENVIRONMENTAL INTEGRATION 
OF LAND AND WATER IN A RIVER BASIN. 
D. Reidel Publishing, Co., Dordrecht, Holland. 
1985. 346 p. Edited by Jan Lundqvist, Uirik Lohm, 
and Malin Falkenmark. 


Descriptors: *River basins, * it plan- 

ning, *Water resources development, *River basin 

development, Resources ement, Symposium, 

ae aspects, Ecological effects, Land use, 
‘ater use. 


This edition of GeoLibrary is an outcome of an 
international seminar: River Basin Strategy; the 
relevance of river basin approach for coordinated 
land and water conservation and it. The 
seminar was held at the University of Linkoping, 
Sweden, 4-8 June, 1984. About 50 participants 
from more than 20 countries and several interna- 
tional organizations took part in the sessions. In 
Chapter 1, it is argued that with increasing socio- 
economic development it is necessary to pay re 
attention to environmentally sound planning and 

evaluation procedures. By Saag gard an oe gga 


lationships between water and land, or 
rather land use, are analyzed. The papers illustrate 
the paramount need for improvements in 
papacy carson ddl her 
In many developing countries, 
land and water resources in combination fa with o 
verse climatological conditions, i.e. unreliable and 
sometimes very heavy rainfall, in sensitive sur- 
roundings have seriously threatened environ- 
ment. Various conflicts over water and their man- 
agement are discussed in Chapter 3. Besides formal 
procedures, a number of informal tools in terms of 
economic sanctions and the use of non-formal insti- 
tutions may be of considerable importance both for 
avoiding and for the handling of conflicts. Conflict 

it is, however, complicated by a 
seeeriures Neuy deveingad qotell ok developing 
experiences leveloped as well as developin; 

countries show that political interference and well 
established routines in the administrative set-up 
may underline conflicts or hamper a rational man- 
agement. In Chapter 4, solutions to the administra- 
tion of resources in a river basin context are dis- 
cussed. (See W88-02228 thru W88-02262) (Lantz- 


PTT) 
W88-02227 


RIVER BASIN STRATEGY FOR COORDINAT- 
ED LAND AND WATER CONSERVATION: 
SYNTHESIS AND CONCLUSIONS, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 





Field 6-—WATER RESOURCES PLANNING 


Group 6A—Techniques Of Planning 


J. Lundqvist, U. Lohm, and M. Falkenmark. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 

River Basin. D. Reidel Publishing Co., Dordrecht, 

Holland. 1985. p 5-17. 


Descriptors: *River basins, *Management plan- 
ag *Land use, *Water conservation, Conserva- 
Erosion, Urban planning, Legal aspects, 
Water transfer, Environmental policy, Productivi- 
ty, Administrative regulations, Decision making, 
Regulations. 


The world suffers at present from a number of 
severe global problems related to the natural envi- 
ronment which cause a large-scale deterioration of 
the natural resource base for present and future 

ions. Some of these are: (1) land degrada- 
tion in pts om Bers countries; (2) urban growth as 
seen in the river basin perspective; oa) (3) water 


fpad/water i integration and for legal and adminis- 
trative tools, allowing such integration. Several of 


y 

and water management; (2) the role of environ- 
mental t should be to maintain both the 
uctivity of the primary resources and their 

i ; (3) transbasin water transfers may reduce 
the importance of the drainage basin as a relevant 
terrestrial unit; (4) the established of legal and 
administrative tools must make sure that every 
decision-maker is put into a ition to take into 
account all the benefits and all the costs generated 
his/her decision; (5) rules should not be encour- 
that give precedence to certain uses and users 

or establish rigid criteria that must be obeyed 
under all circumstances; and (6) when establishing 
river basin agencies, clear definitions should be 
made of the terrestrial area of jurisdiction and the 
functional res; ibilities vis-a-vis other govern- 
mental agencies. (See also W88-02227) (Lantz- 


W88-02228 


ECOSYSTEM MODELLING OF A RIVER 
BASIN 


IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishin, g Co. Dordrecht, 


Holland. 1985. p 31-40, 4 fig, 4 ref. 


Descriptors: *Ecosystems, *River basins, *Model 
studies, *Nam Pong River, *Thailand, *Manage- 
ment planning, Simulation analysis, Watersheds, 
seme Catchments, Irrigation, Estuaries, 

‘ater use. 


h adopted in ecosystem modeling of 

iam Pong river basin in northeast Thailand 
Sioes a river basin as a highly complex ecosystem, 
comprising numerous interactive and interrelated 
factors, including human activities. In order to 
assess the response of the ecosystem to resource 
management actions, therefore, its functional com- 
= and their linkages have to be defined. 
faking the river as the axis of the natural system, 
six physical subsystems can be identified in a styl- 
ized tropical river system: (1) Upstream watershed 
system, including upland forests and agriculture; 
(2) The reservoir subsystem and the drawdown are 
a, the associated lake perimeter population and its 
; (3) The downstream catchment subsys- 

tem; (4) The urban and industrial subsystem; G) 
The irrigation subsystem; and (6) The estuarine 
and coastal zone subsystem. The most obvious and 
important linkages between each of the six subsys- 
tems are the physical flows of water, sedimenta- 
tion, nutrients and water pollutants (chemical and 
). Since these are sequential gravity flows 

from to downstream they create no feed- 
back loops. In general, linkages among subsystems 
arise as a result of flows of five classes of attributes 
namely, material, population, capital, energy, and 
information. However, it is perhaps more conven- 
ient in terms of presentation and analysis to classify 
these into three classes: physical (material and 


energy), population, and economic flows. Further- 
more, objectives and instruments of resource man- 
agement have to be specified, in order to identify 
management options. The. consecutive steps of eco- 
system analysis and modelling are illustrated as 
exemplified by the Nam Pong river basin in which 
a multipurpose reservoir was constructed. 

dictive simulation model developed for this river 
basin illustrates the ecological implications of re- 
source management actions and serves as a deci- 
sion-making tool. (See also W88-02227) (Lantz- 


PTT) 
W88-02230 


ECOSYSTEM APPROACHES TO RIVER 
BASIN PLANNING, 

Inland Waters Directorate, Ottawa (Ontario). 
Water Planning and Management Branch. 

P. J. Reynolds. 

IN: Strategies for River Basin M ement: Envi- 
ronmental Integration of Land Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 41-48, 1 fig, 18 ref. 


Descriptors: *Ecosystems, *River basins, *River 
basin development, *Management planning, *Saint 
Lawrence River, *Great Lakes, Decision making, 
Regulations, Environmental policy. 


Over the two decades there have been many 
versions of the eee gr gas ach Much of the 
work has been abstract relatively difficult to 
implement by decision-makers. Most of these ap- 
proaches share the following characteristics: a pri- 
mary focus on ecological phenomena as 0; 

to engineering, economic, or jurisdictional phe- 
nomena; a perception of some self-regulatory ca- 
pacity on the part of an ecosystem; a recognition of 
the rey he om of many ecological sys- 
tems to and human activities; and a readi- 
ness to strike a pragmatic compromise between 
detailed reductionistic und and more 
comprehensive, holistic meaning. In the Great 
Lakes and St. Lawrence River Basin, workers are 
now trying to implement operational and institu- 
tional forms of ecosystem approach. Ten of these 
initiatives are assessed here, taken from all govern- 
ment levels, directed toward river basin, o 

coastal, and hinterland com ts of 

This comparison illustrates range of proposals 
now under consideration in the basin and identifies 
their common elements. These features are offered 
as a definition of the criteria involved in an ecosys- 
tem approach. It is suggested that flexible eclectic 
pragmatism may be the most productive attitude 
toward Great Lakes environmental problems. (See 
also W88-02227) (Author’s abstract) 

W88-02231 


IMPORTANCE OF SOIL CONSERVATION IN 
THE CONTEXT OF RIVER BASIN REALITIES, 
Government of India, New Delhi. Advisory Board 
on Energy. 

B. B. Vohra. 

IN: Strategies for River Basin ment: Envi- 
ronmental Integration of Land Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 63-70, 4 ref. 


Descriptors: *Management planning, *Water re- 
sources development, “India. *Land Moody» era 
Water conservation, Soil conservation, I 

practices, Groundwater, Deforestation, Drainage, 
River basins. 


Doveleging countries, faced with the twin prob- 
lems of poverty and rapidly growing populations, 
must give the highest priority to the optimum 

management of their natural resources of land and 
water, which constitute their basic life-support sys- 
tems. The management of these resources must 
necessarily be attempted in an integrated manner, 
so closely and inextricably are they inter-linked 
with each other. However, since the soil is an 
irreplaceable and nonrenewable resource and since 
proper soil and land management automatically 
results in the conservation of a great deal of water, 
it would be good strategy to pay special attention 
to this subject, particularly because it has suffered 
from serious neglect in the past. The problem of 
land management in India is truly formidable in 


size and scope. Acco to official statistics, out 
FL satel auen of 260 milline hentage (ak which 
have a — for production, as many as 175 mh 
suffer from degradation caused for the most part 
by soil erosion but also by water logging and 
salinization. This means that, on an average, at 
least 2 out of every 3 ha of land in India are today 
not in ith. However, it is also known that 
at least of the sick lands are almost completely 
unproductive. In other words, around one of 
Indian lands are almost completely stems ae 
another one-third is partially productive and it is 
only the remaining one-third which is in good 
health. It should be, quite pg ee even to a super- 
ficial observer that there is no earthly chance of 
poverty and surviving as a self-respect- 
8 eens ees eee eee eee. 
afforestation of denuded watersheds and 
wastelands, the provision of adequate drainage in 
canal-irrigated areas and the greater use of ground- 
water for irrigation must accordingly form an im- 
portant pete | oid of all river basin development pro- 
also W88-02227) (Lantz- 
Oar carss 


SOME STRATEGIC PRINCIPLES FOR LONG- 
TERM RIVER BASIN DEVELOPMENT - THE 
CASE OF HAN RIVER, 

Yangtze Valley Planning Office, Wuhan (China). 
For primary bibliographic entry see Field 4A. 
W88-02241 


INTEGRATED RIVER BASIN DEVELOP- 
MENT; THE CHALLENGES TO THE NILE 
BASIN COUNTRIES, 

Associated Consultants, Khartoum (Sudan). 

Y. A. eed. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 151-160, 2 fig, 7 ref. 


Descriptors: *Water resources development, 
*River basin development, *Nile River, *Manage- 
ment planning, Water supply, Water use, 
aspects, Political anyone, es aspects, Long-term 
planning, Public policy, Public participation. 


The patterns of development in the Nile basin were 
examined t the natural characteristics of the 
river including basin area, topographic and hydro- 
logical feateres and the human interferences in- 
cluding technical approaches, institutional and 
legal arrangement associated with political, and 
socio-economic circumstances and events that pre- 
vailed in the basin in a historical perspective. To 
realize an integrated approach in this basin it is 
extremely im ee ie 
tween the basin states to promote cooperation ani 

ion in the p' and Solabient 
efforts, enhance the technological capabilities and 
institutional reforms necessary to cope with the 
intricate and complex problems of integrated river 
basin development. The legal framework inherited 
from colonial times and which created a spirit of 


themselves. The integrated river basin develop- 
ment is a long term process and must be based on 
conditions and realities that exist in the basin rather 
than copy existing models in other basins. The 
paper concludes that the Nile basin has all the 
Fae for integrated development for the trans- 
formation of the basin societies and their well 
being. Such movement should be led by the intel- 
lectuals of the basin as a front line for an effective 
sig. once of the basin people and for setting up 
the process in the right direction to achieve its 
ultimate goals. (See also W88-02227) (Author’s ab- 
stract 


) 
W88-02242 


WATER-COURSE MONITORING IN A SWED- 
ISH RIVER BASIN: GROWTH, DEVELOP- 
MENT AND 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

For primary bibliographic entry see Field 5G. 
‘W88-02245 





LEGAL AND ADMINISTRATIVE TOOLS FOR 
For pri bibliographic Field 6E. 

or entry see 
wse02246. 


LEGAL, ADMINISTRATIVE AND ECONOMIC 
TOOLS FOR CONFLICT RESOLUTION 
SPECTIVES ON 


|; PER- 
|AGE- 


MENT IN 
York Univ. ). 


For primary bibli 


Dept. of Economics. 
hic entry see Field 6E. 
W88-02247 


Page ae a MANAGEMENT OF LAND 
AND W. RESO’ 


iptors: *Water resources dev t, 
—— lag ran 
sources development, Institutions, Political aspects, 
Regional planning. 
Some basic in between land and 
water, are 3 the two related 
issues of 


Soom Mast ons teu ecpenien, 6 howe 
pervorie nome spose 


fail if there are no adequate institutional arrange- 
ments governing land and water use. The difficul- 
among many entities and rules 


tof land and water i 
management 0 water resources, 

basins, which are coherent hydrological units rele- 
vant to water control, should be seen in the broad- 
er societal contexts. (See also LW88-02227) (Au- 
thor’s abstract) 

W88-02254 


NONLINEAR PROGRAMMING METHODS IN 
RESERVOIR SYSTEM MANAGEMENT, 
For pamary bitliogmephic c Field 2H. 
‘or entry see 
W88-02273 _ 


STOCHASTIC DYNAMIC PROGRAMMING 
BASED APPROACH TO THE OPERATION OF 
A MULTI-RESERVOIR SYSTEM, 

Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 

For bibliographic entry see Field 2H. 
wie 


HYDROLOGIC SIMULATION OF THE BRAN- 
YWINE 


D 
National Chunghsing Univ., Taichung (Taiwan). 
Graduate Inst. of Urban Planning. 


For primary bibliographic entry see Field 2E. 
W88-02380 uy 


OPTIMAL DAILY OPERATION OF SURFACE- 
WATER SYSTEMS, 
Water Poly and Programs Divs 
ater 
waelatan”. bibliographic entry see Field 6D. 


OPTIMAL CANAL LOCATION USING ENVI- 
RONMENTAL MAPPING, 

Lower Colorado River Authority, Austin, TX. 
Water of we: Aa Programs Div. 


Q.W 

Journal of Water Resources esources Planning and Manage- 
ment JWRMDS, Vol. 113, No. 4, p 512-521, July 

1987. 6 fig, 2 tab, 15 ref. 


Descriptors: *Model studies, *Pipelines, *Water 
conveyance, *Engineering, *Design standards, 


WATER RESOURCES PLANNING—Field 6 


Ti ion, Channels, Costs, Networks, Al; 
Transportation, wor igo- 


po planning of water conveyance systems re- 
factors i » Spe ae on ps he 
pam Bre in the earliest p! of project 
evaluation. A method is presented for using envi- 
ronmental ion 
of a pipeline or canal route. The environmental 
ae aRiuaniedl eee reams pepe han: ann 
eco) transportation net- 
divided bya rectangular grid int sate or cll 
vided by a rectangular into subareas or 
A cumulative disturbance cost is calculated for 


Tie wiskeblvliasees soaks B ostar 
mined by solving for the shortest path in the 
network using a mathematical al The 
method is demonstrated for a potential canal in 
southern Texas, (Author's abstract) 

W88-02416 


OPTIMAL AQUEDUCT CAPACITY AND DIS- 
TRIBUTION POLICY: CONTINUOUS AP- 
PROACH, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 5F. 
'W88-02418 


OPTIMAL AQUEDUCT CAPACITY AND DIS- 
TRIBUTION POLICY: DISCRETE APPROACH, 
California Univ., Davis. Dept. of Water Science 
and Engineering. 

For primary bibliographic entry see Field 5F. 
W88-02419 


RELIABILITY INDICES FOR WATER SUPPLY 


SYSTEMS, 

Tufts Univ., Medford, MA. Dept. of Civil Engi- 
For primary bibliographic entry see Field SF. 
W88-02420 


6B. Evaluation Process 


MONITORING AN IMPLEMENTED REMEDI- 
AL ACTION, 

—_ . and Associates, Waterloo (On- 
tario) 

For primary bibliographic entry see Field SE. 
W88-01745 


SOCIO-TECHNOLOGICAL ASPECTS OF AU- 

TOMATION IN PUBLIC WORKS A 

Associate Quad Consultants, Visalia, CA. 

W. F. Garber. 

Water Science and Technology WSTED4, Vol. 

19, No. 3/4, p 633-643, 1987. 1 fig, 1 tab, 4 ref. 
*Social adjustment, *Automation, 


tors: 
ome a ol *Training, *Education, Social 
change, Sovial impact, Social needs, Technology, 
Questionnaires, Employment. 


The history of human society is replete with exam- 
ples of advances in technology overrunning the 
ability of societal organizations to efficiently 
handle the resulting massive societal dislocations. 
The social impacts of the Industrial Revolution of 
the 18th and 19th Centuries illustrate how pro- 
found such effects can be. The automation-comput- 
now underway also has the 
potential for serious societal changes. In this 
regard public works activities are subject to in- 
creasing amounts of automation with impacts upon 
the current and net total employment and training 
needs. To evaluate the present status of automation 
in the USA, questionnaires were sent to public 
works authorities in 110 cities = ba 
impact w 





current degree of automation, the 
employment and the skills now needed by pu fic 
works employers were queried. It was found that 


Evaluation Process—Group 6B 


in most cases automation was just starting; but that 
as complete automation as was possible was inevi- 
table given the increasing complexity of the tasks, 
the demands of the public, and the long term 
prospects for public works funding. In many cases 
the tes now in the work force were not 
properly trained for automation needs. Retraining 
and changes in the educational system appeared 
if the employees needed were to be 
continuously available. Public works management 
as well as several labor organizations appeared to 
be aware of this need and were organizing to 
handle the training problem and the changes in 
employment qualifications now necessary. It ap- 
peared to be a consensus that the larger societal 
effects of automation should be handled by society 
as a whole. (Author’s abstract) 
W88-01957 


DECISION-ANALYTIC STUDY OF THE JOINT 
VALUE OF SEASONAL PRECIPITATION AND 
TEMPERATURE FORECASTS IN A CHOICE- 
OF-CROP PROBLEM, 

Oregon State Univ., Corvallis. Dept. of Atmos- 
pheric Sciences. 

For primary bibliographic entry see Field 2B. 
W88-02004 


RIVER BASIN DEVELOPMENT STRATEGIES 
IN THE TISZA VALLEY, 

United Nations Environment Programme, Nairobi 
(Kenya). 

L. David. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 19-29, 4 fig, 11 ref. 


Descriptors: *River basins, *Tisza River, *Water 
resources development, *Hungary, *River basin 
development, Land use, Water use, Water demand, 
Environmental policy. 


An overview of the experiences and perspectives 
of the river basin development process and related 
strategies in the valley of the Tisza River, Hunga- 
ry, a main pape of the Danube is presented, 
covering the period from the 19th to 21st century. 
Some c ters of the region are described and 
the river basin development and its future perspec- 
tives are analyzed. It is pointed out that there is a 
very strong connection between the application of 
the basinwide strategy and the stage of river basin 
development. During the natural p! of develop- 
ment there is no need to apply the basinwide 
strategy. But on higher levels of the development 
the complexity of water and land resources man- 
agement makes it necessary to apply the basinwide 
strategy for planning, decision making and imple- 
mentation of water projects. The environmentally 
sound management of land and water resources 
needs also a basinwide river basin strategy. The 
multi-purpose character of the river basin strategy 
is also emphasized. Finally, a number of recom- 
mendations including environmental considerations 
are summarized. These include: (1) The river basin 
strategies should be analyzed in connection with 
the river basin development process; (2) The inter- 
actions between the river basin strategies and the 
growing complexity of water management during 
the river basin development process need to be 
harmonized over a long-term basis by considering 
the projects as an —— element of the water 
management system of the basin; (3) The evalua- 
tion and the planning of river basin strategies need 
the application of the multicriteria decision-analy- 
sis methods, including the environmental impact 
and management analysis as an integrated element 
of the decision-making process; (4) For medium 
and large river basins there is often a shortage of 
capital resources; (5) Considering that most of the 
river basin strategies change the natural and social 
environment to a certain extent, the main objective 
of any water project should be:to develop a new 
equilibrium between the project and its environ- 
ment by the harmonization of the original environ- 
mental conditions and the project impacts. To 
achieve this goal, the development of environmen- 
tal monitoring system should be an integrated part 
of the river basin strategy and it should be initiated 
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Group 6B—Evaluation Process 


from the planning phase. (See also W88-02227) 
(Lantz- 
W88-02229 


METHODOLOGY FOR MONITORING AND 
EVALUATION OF INTEGRATED LAND AND 
WATER DEVELOPMENT, 

Biswas and Associates, Oxford (England). 

A. K. Biswas. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 49-61, 3 fig, 1 tab, 13 ref. 


Descriptors: *Monitoring, *Management planning, 
*Water resources devi opment, *Land develop- 
ment, Resources management, Land use, Evalua- 
tions, Design standards, Construction, Mainte- 
nance, Social aspects, Economic aspects, Agricul- 
ture. 


In spite of an urgent need to consider land and 
water development in _combination, fragmentation 
in education and and existing institutional 
structures form important constraints. Intense past 
tments with water projects in many coun- 
tries have now created a new readiness to persuade 
planners and decision makers to consider an inte- 
grated approach to land, water and other related 
resources in river basin development. The author 
that with the massive investments. in 
water development projects in developing coun- 
tries, systematic monitoring and evaluation should 
part of the a green 
i uced has to be 
cost-effective, relevant and correct, and 
professional biases. Monitoring and eval- 
tation have to combi oth planning design and 
construction; operation and maintenance; agricul- 
tural production; and achievement of socio-eco- 
nomic objectives. (See also W88-02227) (Author’s 


W88-02232 


timely, 


WATER RESOURCES CONFLICTS IN INTE- 
GRATED RIVER BASIN DEVELOPMENT: 
THE CASE OF KAVLINGE RIVER, 

Univ. (Sweden). Dept. of Water in 
Environment and Society. 
For primary bibliographic entry see Field 6D. 
W88-02251 


MAKING AND THE BREAKING OF AGREE- 
MENT ON THE GANGES, 

Open Univ., Milton Keynes (England). 

For primary bibliographic entry see Field 6E. 
W88-02252 


MAHAWELI STRATEGY OF SRI LANKA - 
GREAT EXPECTATION OF A 
NATION, 

Sri Lanka Univ., Peradeniya. Dept. of Geography. 
C. M. M. Bandara. 

IN: Strategies for River Basin ement: Envi- 
ronmental Integration of Land Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 265-277, 3 fig. 5 ‘tab, 13 ref. 


: *Mahaweli River, *Sri Lanka, *River 
basin ae Evaluation, Project. planning, 
Water resources development, Water use, Conflict- 
ing use, Water supply, Agriculture. 


Sri Lanka, a small nation reputed for its ancient 
hydraulic civilization’, is at present locked in a 

gigantic struggle to develop the resources of her 
oPenticst river system - Mahaweli. The 
Mahaweli Project is not ieee another river de- 
velopment program for the Government and 
people of Sri Lanka. In terms of the extent of land 
involved, the amount of financial and other re- 
sources invested, and the number of people direct- 
ly affected or shifted, it pervades almost all aspects 
of the economy and life of the people of the Island. 
The visionaries of this massive project expected 
major achievements in the spheres of irrigated 
agriculture, ya yp production, employment 
generation and population redistribution. The 
paper summarizes the salient characteristics of the 


Mahaweli Project, reviews its progress and dis- 
cusses some of the challenges it has faced. (See also 
W88-02227) (Author’s abstract) 
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RIVER BASIN CONCEPT AS SEEN FROM A 
MANAGEMENT PERSPECTIVE IN USA, 
Colorado State Univ., Fort Collins. Dept. of Politi- 
cal Science. 

N. Wengert. 

IN: Strategies for River Basin M: ement: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing C Co., Dordrecht, 
Holland. 1985. p 299-305, 19 ref. 


Descriptors: *River basin development, *Manage- 
ment planning, *Regional planning, *Administra- 
tive agencies, Evaluation, Economic aspects, 
Social aspects, River systems, Water management, 
Water resources development. 


In the USA, interest in river basins as units for 
parva lanning began in the late 19th century as 
hnological progress in engineering provided 
data for such broader approaches. The emphasis 
on integrated, comprehensive river basin planning 
peaked in the 1930s and 1940s as epitomized by the 
Tennessee Valley Authority experience and New 
Deal emphasis on rational decision making. Well 
into the 1950s efforts to intertwine the water con- 
cepts of river basin development with regional 
economic and social planning continued to receive 
support. But for various reasons in the 1960s till 
today river basin development and regional plan- 
ning have pulled part, river basin management 
being limited largely to hydrological aspects of 
river systems engineering. Regional planning and 
development, in turn, has ceased to focus on the 
river basin, becoming primarily concerned with 
interrelated urban socio-economic and political 
factors and forces with some attention to environ- 
mental values and constraints. Thus regions have 
become foci for urban socio-economic and eed 
analyses, and river basins continue as 
hydrological planning units for efficient control of 
water resources. (Author’s abstract) 
W88-02257 


RELEVANCE OF RIVER BASIN APPROACH 
FOR COORDINATED LAND AND WATER 
CONSERVATION AND MANAGEMENT, 
Hydroconsult International, New Delhi ia). 
For primary bibliographic entry see Field 6E. 
W88-02259 


METHODOLOGIES FOR WATER _RE- 
SOURCES POLICY ANALYSIS IN RIVER 
BASINS, 

= Atlantic Treaty Organization, Brussels (Bel- 
gium). 

L. V. Cunha. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 329-335, 1 fig. 


Descriptors: *Water resources erie rag 

*River basin develo t, *Policy making, *Man. 

agement planning, Model studies, Economic as- 

—— Administrative agencies, Conflicting use, 
logical effects. 


The special nature of water resources problems 
determines the specification of adequate technical, 
economic and institutional measures. The imple- 
mentation of adequate sets of these measures con- 
stitutes water resources strategies. Consideration of 
coherent combinations of these strategies consti- 
tutes water resources policies. The role of models 
in the definition of these policies is described, with 
particularly emphasis on the development and ap- 
plication of policy oriented models to problems 
involving conflicts in water resources management 
in river basins. A series of linked strategy/impact- 
prediction models for evaluating alternative man- 
ment policies, is presented. (See also W88- 
02227) (Author’s abstract) 
W88-02261 


LONG-RUN FORECASTING OF REGIONAL 
ECONOMIC ACTIVITY FOR USE IN WATER 
RESOURCE PROJECT EVALUATIONS, 
Massachusetts Univ., Amherst. School of Manage- 
ment. 

For primary bibliographic entry see Field 6D. 
W88-02277 


ECONOMIC ANALYSIS FOR FISHERIES 
MANAGEMENT PLANS. 


For primary bibliographic entry see Field 81. 
'W88-02324 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


SEDIMENTATION AND THE ECONOMICS OF 
SELECTING AN OPTIMUM RESERVOIR 


SIZE, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For primary bibliographic entry see Field 2J. 
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BALANCING PUBLIC TRUST RESOURCES OF 
MONO LAKE AND LOS ANGELES’ WATER 
RIGHT: AN ECONOMIC APPROACH, 
California Univ., Davis. Dept. of Agricultural Ec- 
onomics. 

For primary bibliographic entry see Field 6E. 
W88-01677 


DELAWARE RIVER BASIN: WATER PRICING 
AND FINANCING ISSUES, 


Centre for Development Research, Hyderabad 
(India) 


P. K. Rao. 

Resource Managemen Optimization 
RMOPDH, Vol. 4, No. . p anigo-214" February 
1987. 1 fig, 4 tab, 9 ref. 


Descriptors: *Delaware River Basin, *Water rates, 
*Water costs, *Financing, Economic aspects, 
Water resources, Water use, Fees, User charges. 


The Delaware River Basin Compact deals with 
several states. Problems of financing and water 
ay Fy ume greater and greater importance 
passage of time. =’ “taggenen Be fi- 

pmee resources and ditions © * Bt ae 
reform in water pricing are p- vencelny (1) In the 
interests of optimal water resource use and devel- 
opment, the system of levying water charges in the 
Delaware Basin area needs to undergo sev- 
eral reforms in terms of widening the base of user 
fees as well as revising water rates; (2) Conjunctive 
use of ground and surface waters would be effect- 
ed if there are not only restrictions on the quantity 
of groundwater withdrawal but also charges for 
groundwater use; (3) Out of the estimated total 
annual consumption of 2,235 billion gallons in the 
Basin, only 681 billion gallons of water withdrawal 
is subject to water charges; of this, only 14 billion 
— is charged as ‘consumptive use’, whereas 
ae billion gallons are charged at 
caneeeal of the rate of consumptive use. 
Thus, the effective quantity of water priced at 
consumptive use rate is less than 10% of the total 
quantity used in the year; (4) The water pricing 
system should be based on a classification of water 
users with reference to quantity and quality of 
water reuse possibilities; and (5) An integrated 
pricing system which realizes not only the costs of 
resource development but also of preserving water 
ality needs to be evolved and operationalized. 

tz. 
W88-01867 


TOXIC POLLUTANT REMOVALS AND RE- 
MOVAL CREDITS AT A MAJOR POTW, 

Los Angeles County Sanitation Districts, Whittier, 
CA. 

For primary bibliographic entry see Field SD. 
W88-02196 





EQUITY ISSUES IN THE IMPLEMENTATION 

OF RIVER BASIN PLANNIN 

Manitoba Univ., Winnipeg. Dept. of Civil Engi- 

neering. 

INS oa for River Basin En 
ior River it: Envi- 

Pit ening mrtebess of Land ‘and’ Water i in a 


River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 287-292, 15 ref. 


s “Equitable apportionment, *River 
basin a Weer es planning, Costs, 


Rives posite planaite jp concerned with the devel- 
it and management o of the water resource in 

ys dh proce agg Soper 

chosen strategy is ex- 

ly important in the success of the plan. One 

of the issues that has a significant effect on the case 
of implementation is equity in the way in which 
and/or costs are distributed among the 

water resource users. The unique nature of the 
river basin, however, makes it very difficult to 
dev In many cases there 


ment of equitable solutions. In those cases where 
such reciprocity is not present equity can only be 
achieved through governmental intervention in the 
form of taxes and subsidies. (See also W88-02227) 
(Author’s abstract) 
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rt IN COSTING AND PRICING 


West West Vitginia Univ., Morgantown. Coll. of Busi- 


PC C. Mann. 
Journal of the American Water Works Association 
sali Vol. 79, No. 3, p 43-45, March 1987. 4 


Descriptors: *Cost analysis, *Pricing, *Economic 
aspects, *Utilities, Prices, Income, Planning. 


ee See aan 


and rate 

Saar clewtesn to to waheranbenee: behind 
practices in other public utility sectors. Water rate 
innovations are reviewed with the emphasis on the 
———e of marginal cost and traditional average 
cost pricing. Pricing and costing developments in 
Other public wily sectors ere dacemed fn lation 
to their applicability to water utilities. There are 





tributed or fully allocated cost approaches used as 
the basis for average cost pricing, and among the 
pe a the baal aorthnry mney 
as is for inal cost pricing. 
It is concluded that the selection of costing meth- 
ods and pricing forms involves numerous judg- 
ments, and that the selection of costing and pricing 
methods has substantial equity effects for custom- 
ers. (Author’s abstract) 
W88-02314 


ECONOMIC ANALYSIS FOR FISHERIES 
MANAGEMENT PLANS. 

For primary bibliographic entry see Field 81. 
W88-02324 


USING PEAKING FACTORS TO UPDATE 
WATER RATES, 


Journal of the American Water Works Association 
oer Vol. 79, No. 6, p 46-51, June 1987. 1 
ig, 3 tab. 


Descriptors: *Water rates, *Water pricing, *Water 
use, Planning, Costs, Monitoring. 


WATER RESOURCES PLANNING—Field 6 


Activities that lower water utility costs without 
adversely affecting service should be pursued by 
water utility 1 t..One such activity is 


large users. 

Oo! improved because ly problems during 
cen be improved eee supply problems during 
utilities have an ity to use rate structures 


that provide water at a lower cost to customers 
and at the same time maintain service at levels that 


ample of an improvement in water utility manage- 
ment that benefits both the utility and its users. 
(Alexander- 
W88-02391 


EFFECT OF CELL THICKNESS AND FLOW 
VELOCITY ON WATER COST IN DESALINA- 
TION BY ELECTRODIALYSIS, 


Hamburg R.). 
For primary bibliographic entry see Field 3A. 
W88-02435 


6D. Water Demand 


BALANCING PUBLIC TRUST RESOURCES OF 
MONO LAKE AND LOS ANGELES’ WATER 
RIGHT: AN ECONOMIC APPROACH, 

California Univ., Davis. Dept. of Agricultural Ec- 


onomics. 
For primary bibliographic entry see Field 6E. 
W88-01677 


SIMULATION MODEL OF COMPETITION 
FOR WATER RESO 


RESOURCES AMONG INDUS- 
TRIES IN A RIVER BASIN. 


Washington Univ., Seattle. Dept. of Geography. 
T. D. Georgianna. 


Resource Management Op’ 
RMOPDH, Vol. 4, No. 1, 19.96, A 
fig, 11 ref. NSF Grant No. SF SES 82 - 08 - 305. 


Descriptors: *Simulation analysis, *Water use; 
*Competing use, *Yellowstone River basin, *Mon- 
tana, Available water, Management planning, 
Water resources, Water allocation, Water policy, 
— ture, Industrial water, Electric power pro- 
luction. 


1986. 5 


A set of simulated water allocation and pollution 
treatment policy decisions for a river basin were 
devel . The region investigated is the Yellow- 
stone River Basin in Montana. A » con- 
strained optimization model is used to simulate 
policy alternatives. Within the basin, three indus- 
tries compete for the available resources. The opti- 
mal allocations of water resources under different 
policies are determined. Next, the i 
sition of agriculture for water relative to the 
industries is examined for each set of policies. 
From an allocation perspective, it is interesting to 
note that there is a tendency for different resources 
ee ee ee ae ee 
basins. It was found that agriculture competes well 
for water under a variety of conditions: in low- 
flow situations, in situations where pollution levels 
were binding constraints, and in situations 
when labor also was in short supply agriculture did 
well due to its high marginal productivity. The 
institutional decision rule for the protection of 
agriculture had less impact than anticipated. This is 
a result of the fact that under several conditions 
ulture does well with respect to its water 
tions and is not in need of protection. The 
one set off conditions in which ulture does 
not fare well is when water supply is short enough 
and the other resource constraints were nonbind- 
ing, so that manufacturing of energy can preempt 
water allocations with none left for agriculture. 


Water Demand—Group 6D 


This means that there is a middle range where 
ulture does not compete well. At the low end 
water supply it does compete well, and at the 

there is no need for competition..(Lantz- 


W88-01866 


INCREASING WATER SUPPLIES IN THE IBE- 

RIAN PENINSULA, 

S. Hi i 

Journal of the American Water Works Association 

— Vol. 79, No. 7, p 84-88, July 1987. 1 
ig. 


Descriptors: *Water supply development, *Iberian 
Peninsula, *Spai egulations, Legislation, 
Water demand, Water supply, Public policy, Com- 
peting use. 


Wet and contrasting arid regions characterize the 
Iberian Peninsula, presenting challenges to water 
planners. Recently, the government of Spain pro- 
mulated laws, similar to those in the United King- 
dom, that created river basin water authorities. 
Now, instead of most of the water resources of the 
country being under the control of large landown- 
ers, the resources have been put in the public 
pa In addition, many new impoundment 
projects are under construction or have recently 
be; These actions are expected to 
alleviate the difficulties in meeting growing water 
demands for urban areas as well as for irrigation of 
farmlands and production of hydropower. (Au- 
thor’s abstract) 
W88-01892 


REGIONAL ECONOMIC GROWTH FROM IR- 
RIGATION DEVELOPMENT: EVIDENCE 
FROM NORTHERN HIGH-PLAINS OGAL- 
LALA GROUNDWATER RESOURCE, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Natural Resource Economics. 

R. Mann, E. Sparling, and R. A. Young. 

Water Resources Research WRERAQ, Vol. 23, 
No. 9, p 1711-1716, September 1987. 4 tab, 17 ref. 


Descriptors: *Groundwater irrigation, *Irrigation 
effects, *Groundwater management, *Economic 
aspects, *Economic growth, Mathematical equa- 
tions, Mathematical studies, Ogallala Aquifer, 
Aquifers, Irrigation water, Model studies, Mathe- 
matical models, Economic development, Employ- 
ment. 


The im of irrigated agriculture on regional 
economies is a subject of continuing interest and 
debate. A analysis of 1978-1980 
U.S. Census data for 104 counties in the northern 
High Plains is formulated. A recursive system of 
equations is estimated and used to derive multipli- 
ers of irrigated acreage on employment. Effects of 
irrigation on local employment are statistically 
very significant but not substantively large in the 
context of a developed economy. (Author’s ab- 


stract) 
W88-01911 
SEEKING A NEW BALANCE IN THE DETE- 


RIORATING UPPER CITARUM BASIN, 
West Java Provincial Planning Office, Bappeda 


For primary bibliographic entry see Field 6F. 
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ENVIRONMENTAL CONFLICTS: STRUCTURE 
AND MANAGEMENT, 
Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 
K. Bateld. 
IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 209-218, 11 ref. 


Descriptors: 
*Water mana; 

ical aspects, 
pollution prevention, 


*Water demand, *Competing use, 

t, Environmental effects, Polit- 
sen, eek tt ts, Water quality, Water 
ater conservation. 





Field 6—WATER RESOURCES PLANNING 


Group 6D—Water Demand 


Biological, material and psychological claims on 
natural resources imply human interventions in the 
natural systems. The vane | demands may 
create complex and severe conflicts. This Len i 
deals with competition of water resources wi 
political and social systems. Incompatibility of in- 
terests, goals, principles or norms of the parties 
involved are discussed. Within sectors such as agri- 
culture, industry, fishing, energy, nature conserva- 
tion and recreation different and sometimes irrec- 
oncilable claims on water, with different t of 
icts arising as a result: (1) Quality ce aa - 
far reaching claims on water quality as o 
recipient claims. When one activity es gee es 
unfit for use in, or causes damage to, another 
activity; (2) Preservation conflicts - claims for 
intervention in the water system as opposed to 
claims on undisturbed nature; (3) Quantity conflicts 
- when one use makes difficult/prevents another 
use, i.e. urban water use makes difficult/prevents 
another use, i.e. urban water supply as opposed to 
irrigation; and (4) Mixed bree opted conflicts. 
A major part of environmental dispute manage- 
ment occurs within legal institutions. It is argued, 
however, that environmental protection measures 
as well as conflicts in that connection through 
unconventional methods, may be highly rational 
and efficient. (See also W88-02227) (Lantz-PTT) 
W88-02248 


PROBLEMS OF WATER REALLOCATION IN 
THE COLORADO - AMERICA’S MOST FULLY 
UTILIZED 


Utah Agricultural Experiment Station, Logan. 
International Irrigation Center. 

G. V. Skogerboe. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 219-227, 1 fig. 


Descriptors: *River basin development, *Water al- 
location, *Colorado River, *Water use, *Water 
management, *Legal aspects, Reservoirs, Salinity, 
Water transport, Water rights, Water supply. 


The basin development of the Colorado river start- 
ed 2000 years ago and accelerated rapidly in the 
late 1800’s. In 1922, the river flow was appropri- 
ated between up and lower basin, based on 
estimated virgin flow at the dividing point at Lee 
Ferry. Today the river waters are highly con- 
trolled with major reservoir facilities. The paper 
treats the constraints of increasing downstream 
salinity and vast reallocation problems in the basin 
caused by energy development and growing do- 
mestic water needs of competing urban regions. 
With completion of the Central Arizona Project, 
the lower basin will be fully utilizing their entitle- 
ment, and further development may enforce a con- 
version from irrigation to domestic water supplies. 
In the upper basin there are still serious questions 
about their full entitlement, due to varying esti- 
mates of the Lee Ferry flow, and thus about the 
need for future water transfers from the irrigation 
to water supply of energy complexes. Many ques- 
tions also remain unsolved regarding Indian water 
a. (See also W88-02227) (Author’s abstract) 
88-02249 


CONFLICT BETWEEN FLOOD AND 
DROUGHT PREPAREDNESS IN THE COLO- 
RADO RIVER BASIN. 


California Univ., Los Angeles. School of Engi- 
neering and Applied Science. 

J. A. Dracup, S. L. Rhodes, and D. Ely. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 229-244, 5 fig, 4 tab, 23 ref. 


Descriptors: *Flood-control storage, *Drought, 
*Water management, *Colorado River, *River 
basin development, Conflicting use, Water use, 
Water supply, Legal aspects, Water demand. 


The Colorado River dominates water resource de- 
velopment in the seven states of the southwestern 
US. It also is one of the most carefully managed 
river systems in the world. The basin has been 
arbitrarily divided by the Colorado River Compact 


into the Upper Colorado Basin and the Lower 
Colorado Basin for Lge pm of interstate adminis- 
tration. A wide e of climate occurs throughout 
the basin because of differences in altitude, latitude, 
and topographic features. Current and projected 
scenarios of management use are reviewed. The 
combined legal, institutional, hydrologic and water 
demand constraints, and how they are 
under circumstances of increasingly competitive 
uses are examined. As a case study, the current 
analysis examines the 1983 spring and summer 
flooding in the Lower Basin and whether the US 
Bureau of Reclamation adequately — the 
heavy spring runoff from the ve Soe 

lysis stresses that the reasons for the soodieg 
go beyond the climatic events of the year and the 
Bureau of Reclamation’s response to them. Rather, 
the flooding was the result of the convergence of 
three factors: (1) the 17-year period of filling Lake 
Powell behind Glen Canyon Dam ended and the 
system of water sto! reservoirs on the river 


basin considered full; (2) during the filling period, 
physical encroachment into the Lower Basin flood 
plain accelerated; (3) the streamflow forecast pro- 
cedures were not suitable for the extreme climate 
variability of the Colorado River basin, as exhibit- 
ed in 1983. (See also W88-02227) (Author’s ab- 


stract) 
W88-02250 


WATER RESOURCES CONFLICTS IN INTE- 
GRATED RIVER BASIN DEVELOPMENT: 
THE CASE OF KAVLINGE RIVER, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

R. Castensson. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 245-254, 5 fig, 1 tab, 10 ref. 


Descriptors: *Water resources development, *Con- 
flicting use, *River basin development, *Kavlinge 
pane Water management, Evaluations, Economic 
aspects, Social aspects, Water supply, Water 
qunee Ecological effects. 


The river basin concept and the development strat- 
egies of the Kavlinge River basin, Sweden, are 
analyzed. The analysis indicates that the chosen 
development strategies are heavily dependent on 
socio-economic processes as changes in production 
conditions, technological renewal, legal priority, 
political and economic superiority. strongest 
Sovslaginant factor is the urban and conse- 
quently the rising demand on water. Isolated 
single-purpose water development schemes have 
expanded to basinwide and multi-purpose water 
Management problems. Specific local water 
demand conflicts have expanded to an interbasin 
level. Lack of adaptation in water management 
rules caused unforeseen ecological es and 
suboptimal allocation of water resources. (See also 
wee02227 (Author’s abstract) 
W88-02251 


LONG-RUN FORECASTING OF REGIONAL 
ECONOMIC ACTIVITY FOR USE IN WATER 
RESOURCE PROJECT EVALUATIONS, 
Massachusetts Univ., Amherst. School of Manage- 
ment. 
S. P. Coelen. 
Available from the National Technical 
Service, Springfield, VA 22161, as PB87 201059, 
price codes: A04 in paper copy, AOI in microfiche. 
Final Technical Completion Report, July 1983. 58 
P, 2 fig, 2 tab, 12 ref, 3 append. OWRT Grant No. 
4-34-0001-9093, Project No. B-114-PA(1). 


Institue 


Descriptors: *Forecasting, *Water demand, Long- 
term aspects, Water resources, Evaluation, Popula- 
tion density, Water supply, Mathematical studies, 
Management planning, Water management. 


Research carried out on this project has evaluated 
forecasting as applied to water resource programs. 
The research has highlighted population more than 
other variables because it so significantly and di- 
rectly affects water resource needs. A s 

evaluation is made of Census population estimates 
which are historical, iatgoougll forecasts. Their 


importance is that they guide forecasts of popula- 
tion into future time periods and inaccuracies in 
them are a source of error in future forecasts. A 
summary evaluation is made of the Bureau of 
Economic Analysis 1975 OBERS projections, 
using the principles of Theil error decomposition. 
A review of the literature is made to determine the 
best means of short and long term projections, 
making use of differentials which short and long 
distance migration make in this process. (Author’s 


abstract) 
W88-02277 


OPTIMAL MANAGEMENT OF A REGIONAL 
AQUIFER IN EASTERN SAUDI 

University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Earth Sciences. 

ad a bibliographic entry see Field 4B. 


USING CROP YIELD AND EVAPOTRANSPIR- 
ATION RELATIONS FOR ar WATER 
UIREMENT ESTIMATI 


REQ 

Florida Univ., Gainesville. Dest of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2D. 
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OPTIMAL DAILY OPERATION OF SURFACE- 
WATER SYSTEMS, 

Lower Colorado River Authority, Austin, TX. 
Water Policy and Programs Div. 

Q. W. Martin. 

Journal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 113, No. 4, p 453-470, July 
1987. 3 fig, 33 ref. 


Deseriptors: *Model studies, *Reservoirs, *Deci- 
sion making, *Operating policies, *Water manage- 
ment, *Reservoir operation, *Linear programming, 
Hydroelectric power, Flood control, Flow, Algo- 
rithms, Computers. 


The managers of large-scale, surface-water reser- 
voir and delivery systems ate required on a daily 
basis to make complex operating decisions. To 
assist in the decision process, a computational 
methodology is pe for determining the opti- 
mal races of a general surface-water resources 
system of water storage and conveyance facilities. 
The system is assumed to be operated for hydro- 
electric power generation, water supply, flood 
control, snd low flow augmentation. The daily 
operation of such a system is represented as a 
deterministic, nonlinear optimization problem, 
with the decision variables being the average daily 
reservoir releases, water diversions, and pipeline 
and canal flows. Successive linear programming 
(SLP) is used to iteratively change the daily reser- 
voir releases to improve system performance. The 
SLP algorithm converges to an operational policy 
satisfying the necessary conditions for optimality. 
The algorithm, incorporated into the MONITOR- 
1 computer program, is applied to the Lower Rio 
Grande System in Texas, and the results reviewed. 
(Author’s abstract) 

W88-02412 


6E. Water Law and Institutions 


DEVELOPMENT OF THE DUTCH POLICY 

CONCERNING DREDGED MATERIAL DIS- 

POSAL, 

Ministry of Transport and Public Works, The 
letherlands). 


D. J. Van den Bos. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related coop 10-14 
September 1984, Charleston, South Caro Final 
Report, March 1987. p 138-141. 


Descriptors: *Regulations, *Policy, *Waste dispos- 
al, *Dredging, *Rotterdam, *Netherlands, Sedi- 
ments, Policy development, Standards. 


In the Rotterdam Harbor region yearly about 23 
million cu m of sediment is dredged. About 13 
million cu m is mainly of marine origin, and only 





‘or — entry see a 
W88-01654 oe a 


BALANCING PUBLIC TRUST RESOURCES OF 


California Univ., Davis. Dept. of Agricultural Ec- 
onomics. 

J. B. Loomis. 

Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1449-1456, August 1987. 1 fig, 1 tab, 28 
ref, append. 


Descriptors: *Evaluation, *Value, *Economic as- 

pects, *Contingent Valuation Method, *Water 

= Public trust value, Water aes, 

aspects, equations, Mono 

e, Los California, Model studies, 

Costs, Comparison studies, Lakes, Lake level, 
Water level. 


The Contingent Valuation Method (CVM) is used 
to quantify the Public Trust Values of Mono Lake 
ternative lake levels. The dichotomous choice 
h to contingent valuation is employed 

a logit model. The economic benefits to 


‘olacemoes water and power would cost 26.2 
million annually. On efficiency realloca- 
tion of water for maintenance of Public Trust 
values at Mono Lake is warranted. The CVM 
Scledslag and, Saabilay toon of Go aopended 
ing and feasibility tests of the ex 
Public Trust doctrine su; by the 


ba oy Court. (Author’s abstract) ae 


HEIBERG LEADS CORPS INTO NEW ERA, 


P. Hoffmann. 
Engineering News Record ENREAY, Vol. 218, 
No. 17, p 24-26, April 23, 1987. 


Descriptors: *Cost sharing, *Management Plan- 
ane Navigable waters, Waterways, Flood con- 

trol, Harbors, Water supply, Hydroelectric power, 
Recreation. 


The 1986 Omnibus Water Resources Development 

Act, the first major water project legislation in 16 

years, is a — license for the administration, 

Congress and local cost-sharing entities to get 

projects moving ahead. The new law has 

major changes in project guidelines and cost-shar- 

ing arrangements. POP | Priority will be § 

ps and flood control projects while water 
ly, hydropower and recreation receive less 

attention . The Act was passed just as the Corps 

was facing manpower cutbacks; the new cost shar- 

in; See Gineniun cael cnueetion: annee teen 

t a oe engineering d 
local s; rs nh a larger pmo of total total 


costs. (McF; 
W88-01801 


ENVIRONMENTAL POLICY IN POST-MAO 
CHINA, 


WATER RESOURCES PLANNING—Field 6 


Water Law and Institutions—Group 6E 


L. Ross. 

Environment ENTVAR, Vol. 29, No. 4, p 12-17, 
34-39, May 1987. 3 tab, 40 ref. 
Descriptors: *China, *Legi *Public policy, 
*Environmental protection, *Political aspects, 
*Prices, Profit, Economic development, Economic 
aspects, Industrial wastes, 


Lital collical inieraamene Gar Maced wnt Le 
litical interregnum that until late 


i grasslands, 
life populations); (2) succeeded in spurring eco- 
nomic dev: b det Chocemmed 8. tee ane at 
decline. Extensive research in 
. ial 


Crowtlt of local aaliecale ind 
lustry, environmen: 
tal legislation, and the change in leadership itself. 


W88-01813 

OPERATION AND MAINTENANCE OF 

WATER SYSTEMS IN DEVELOPING COUN- 

Ages for International Development, Washing- 

ton, . 

For primary bibliographic entry see Field 5F. 

W88-01890 <4 

Hag op edelay WATER SUPPLIES IN THE IBE- 
For pomary cay bibliographic entry see Field 6D. 


IMPACTS OF MULTI-JURISDICTIONAL 
AGREEMENTS AND EFFLUENT DISPOSAL 
BY CITRUS IRRIGATION ON THE DEVELOP- 
MENT OF AN INDUSTRIAL WASTE PRE- 


a le Engineering Corp., Orlando, FL. 

rp., , FL. 
Melear, H. W. Persons, and T. L. Lothro 
IN: Proceedings of the 40th Industrial Waste Con- 
ference, Purdue University, West Lafayette, Indi- 
ana, May 14-15, 1985. Butterworths, Boston, MA. 
1985. p 279-285, 4 tab. 


*Waste 


Citrus, Water reuse, Wastewater ren- 
ovation, Local governments. 


The City of Orlando, Florida, has bay an 
industrial waste pretreatment program 'P) to 
monitor and control non-residential discharges to 
~ 4 ay sere —- sd wastewater ner ga 
plants. gram development was a. somgedle! y 
sludge limits, stringent har; 
ards for effluent reuse and wasteload << 
for Class III surface waters. Uniform program 
enforcement was complicated by inter-local multi- 
jurisdictional ts with wholesale custom- 
ers —,- the municipal jurisdiction. EPA has 
sau ticciemaeinal walk Gon Gores Geo 
Ordinances and IWPPs of the city, and all contrib- 
utors to the city’s wastewater treatment plants 
must be compatible and —— with the general 
pretreatment regulations (40 CFR 403). Additional 
stringent local pollutant discharge standards have 
been established for metals and several priority and 
conventional pollutants to insure acceptable levels 
of effluent and sludge compatible with disposal 
ee See aan Wir ce Gates ae 
lyzed to refine local pollutant limits, and efforts 
will continue to develop and enforce uniform and 
consistent industrial waste standards for all dis- 
chargers to - city’s wastewater system. Through 
programs such as this, the city can continue to 
develop innovative wastewater reuse options to 
satisfy growth requirements in an environmentall 
sound matter. (See also W88-02132) (Lantz-PTT) 
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W88-02160 


STRATEGIES FOR RIVER BASIN MANAGE- 
MENT: ENVIRONMENTAL INTEGRATION 
OF LAND AND WATER IN A RIVER BASIN. 
For primary bibliographic entry see Field 6A. 
W88-02227 


RIVER BASIN STRATEGY FOR COORDINAT- 
ED LAND AND WATER CONSERVATION: 
SYNTHESIS AND CONCLUSIONS, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

For primary bibliographic entry see Field 6A. 
W88-02228 


LEGAL AND ADMINISTRATIVE TOOLS FOR 
RIVER BASIN DEVELOPMENT, 

G. J. Cano. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 189-199, 1 fig, 26 ref. 


, 


Descriptors: *Legal aspects, *River basin develop- 
ment, *Water management, Water resources devel- 
opment, Jurisdiction, International waters, Inter- 
state rivers, Water law, Resources development. 


An analysis is made regarding the applicability or 
non-applicability of ‘the river basin approach’ from 
the institutional point of view (institutions include 
law and administrative organizations). The energy 
factor in connection with river basin development 
is considered. Functional and territorial interjuris- 
dictional problems are examined separately, and 
examples are given. Three different cases of terri- 
torial interjurisdiction are described: (a) national 
(non shared) river basins; (b) national shared river 
basins (interstate or interprovincial rivers); and (c) 
international river basins. The present status of 
international river law, and of the organization of 
institutions to manage international river basins are 

examined. The influence of water and air as 
factors of interdependence among all natural re- 
sources related to each river basin preside the 
work. Recommendations are made of legal tools 
needed to reach resiliency in the use of waters 
following changes in land and water use patterns. 
(See also W88-02227) (Author’s abstract) 
W88-02246 


LEGAL, ADMINISTRATIVE AND ECONOMIC 
TOOLS FOR CONFLICT RESOLUTION, PER- 
SPECTIVES ON RIVER BASIN MANAGE- 
MENT IN INDUSTRIALIZED COUNTRIES, 
York Univ. (England). Dept. of Economics. 

A. Williams. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 201-208. 


Descriptors: *Legal aspects, *Water management, 
*Water rights, *River basin development, *Eco- 
nomic aspects, *Competing use, Water law, Water 
use, Cost analysis. 


Alternative mechanisms for the resolution of con- 
flict between competing uses and users of river 
basins need to be judged by their respective effects 
on efficiency, equity, and macro-economic policy. 
Efficiency should go beyond financial consider- 
ations, and assess true real resource costs and all 
benefits whether or not reflected in revenues. 
Equity concerns compensation for loss of legiti- 
mate expectations as well as equal treatment of 
equals and distributive justice. Macro-economic 
policy concerns effects on inflation, unemploy- 
ment, balance of payments, etc. Legal and adminis- 
trative measures involve a prior assignment of 
rights, duties, powers, etc., and then some expecta- 
tions about the nature of the transactions that will 
occur between the various parties in the light of 
that prior assignment. Market mechanisms can be 
analyzed in the same way. Various possible struc- 
tures and types of interaction are then explored, 
from which it is concluded that no system is likely 





Field 6—WATER RESOURCES PLANNING 


Group 6E—Water Law and Institutions 


to work well unless it ensures that all decision- 
makers are put in a position where they have to 
weigh all the soot # and benefits generated by their 
actions, and not just those that accrue to them 
themselves. (See i W88-02227) (Author’s ab- 


stract) 
W88-02247 


ENVIRONMENTAL CONFLICTS: STRUCTURE 
AND MANAGEMENT, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and 


For primary bibliographic entry see Field 6D. 
ws 48 


PROBLEMS OF WATER REALLOCATION IN 
THE COLORADO - AMERICA’S MOST FULLY 


UTILIZED RIVER, ‘ 

Utah Agricultural Experiment Station, Logan. 
International Irrigation Center. 

For — bibliographic entry see Field 6D. 
W88-02249 


CONFLICT BETWEEN FLOOD AND 
DROUGHT PREPAREDNESS IN THE COLO- 
RADO RIVER BASIN, 

California Univ., Los Angeles. School of Engi- 
neering and Applied Science. 

For primary bibliographic entry see Field 6D. 
W88-02250 


MAKING AND THE BREAKING OF AGREE- 
MENT ON THE GANGES, 
ae = gta Milton Keynes (England). 


IN: Su Strategies for River Basin 
ronmental Integration of Land 


t: Envi- 
Water in a 
in. D. , lishing Co., Dordrecht, 

Holland. 1985. p 255-264, 2 tab, 17 ref. 


Descriptors: *Ganges a “India, *Water law, 
*Ganges Water Treaty, Social Political 
aspects, Water supply, Irrigation, River basin de- 


in 1982, of the agreement over sharing and devel- 
opment of the River Ganges. involve elements of 
two political battles: one, w agreement was 

reached, over the minimum flow 
would accept, and a second, when the area of 
aes was reduced, over the presences of 
that share. The social group which appears to be 
most influential in determining the nature and set- 
time scale’ for river devel it in South 

ts’ wi 


ly. The paper concludes that conceptions of the 
‘national interest’ and ex of class interests 
if the ne and nature of 
lopment decisions are to be understood. 
(See also W103) (Lantz-PTT) 


TYPES OF RIVER BASIN ENTI- 
UTLOO) 


Food and Agriculture Organization of the United 
Nations, Rome (Italy). 

S. Burchi. 

IN: Strategies for River Basin Management: Envi- 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 293-298, 5 ref. 


Descriptors: *River basin development, *Manage- 
ment planning, *Water policy, Economic aspects, 
Social aspects, Water resources development, 
Commissions, Water law, Institutions. 


The various kinds of river basin entities established 
in different regions of the world are classified in 
three main groups, namely, (a) valley authorities, 
with responsibility for broader economic and 
social development basin-wide; (b) basin entities, 


responsible in varying degrees for water resources 
management at the basin level; and (c) ren 
ing commissions or committees, established with 
£5 So of tehien beomany > canter peaiincind 
plans at the basin level. Various cases illustrating 
the three classes of basin entities are drawn from 
the ex; ice of various countries. In view of the 
great diversity found, it is not possible to draw any 
general conclusion. It is worth ad een 
that the United Nations Interregional on 
Water Resources. Administration held in New 
—' in 1973 endorsed a ty ee type of on 
urces administration wi oe at the 
national 1 level and deonatralization st the regional 
or basin level (UN 1975) - a model which seems to 
peek cg a the Sede yey followed in England 
and Democratic 


or the German 
Republic ( tse also also W88-02227) (Author’s abstract) 


BASIN, ENGLAND - LEGAL AND 
TIVE SYSTEM, 
C. S. Sinnott. 
IN: opal inantnabon for aor gh gee t: Envi- 
ronmental In Water in a 


River Basin. D. D Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 307-310. 


Descriptors: *Thames River, Bare rr *Legal as- 


decisions, Land use, 
development, Ecological effects. 
The legal and administrative systems for land use 
and for the control of water resources in 

are reviewed. Study of interaction between land 
use and water use reveals that in a developed river 
basin most new developments are relatively small 
and incremental to the already heavily exploited 
resource system. The impacts of two major land 
use anew town and an airport, are dis- 
cussed to illustrate the issues which arise. (See also 
wetter (Author’s abstract) 

W88-02258 


RELEVANCE OF RIVER BASIN APPROACH 
FOR COORDINATED LAND AND WATER 
CONSERVATION AND MANAGEMENT, 
Rg ae pom International, New Delhi (India). 

V. Krishnamurthy. 


IN: Strategies for River Basin 
ronmental ——— of Land Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 311-315. 


it: Envi- 


Descriptors: *River basin develc it, *Land re- 
sources, *Water conservation, * 

*Management planning, *India, Water resources 
development, Administrative ag 

use, Water transfer, Water pata my Water di 


The historical —— of the concept of river 
basin devel in 
reference to , 
river basin Prowl oon in —_ particularly since 
1947, is a key concept in regional development 
both in ph Pace a and industry. The Damodar 
Valley Corporation is cited as an example. A 
number of conflict situations are outlined - con- 
flicts of a i 
modifications having downstream repercussions; 
work on one bank affecting the other bank etc. 
oe ee Oe ee, Oe ee 
7 oe — of the river basin 
seen against recent emergence of an en 
qucech of interbasin transfer of water. A national 
ive was recently evolved by Government 
of India. While a strict river basin approach is not 
now found entirely possible, necessitating a consid- 
eration of interbasin transfer of water, at the same 
time it cannot be stated that the concept is out- 
dated because the basis for the determination of the 
possibilities of large scale transfer of water from 
one ‘surplus’ region to another ‘deficit’ region is in 
itself dependent on the river basin approach. (See 
also W88-02227) (Author’s abstract) 
'W88-02259 


RATIONALE FOR ESTABLISHING A RIVER 
BASIN AUTHORITY IN TANZANIA, 


; _ it: Envi- 
tegration of Land ater in a 
River Basin. D. Reidel ee en 


ng Co., Dordrecht, 
Holland. 1985. p 317-328, 1 tab, 13 ref. 


A. ys ei 
IN: Strategies for River Basin 
ronmental i 


: *River basin development, *Tanzania, 
* Administrative agencies, Water resources devel- 
opment, Developing countries, Social aspects. 


In a passive way, river basins have been used as a 
focus of activity since prehistoric times. With 
greater technical and i skills, some 
modern river basin development projects have 
stood out as ee of human skills. As develop- 
ing countries, such as Tanzania, try to maximize 
their resources, care has to be taken, that the river 
basin authorities which are created, take into con- 
saolopical factors This pasar siteuigts tn estes 
ecological factors paper attempts to illustrate 
that river basin authorities offer good opportunities 
for an er ee approach to —. An author- 
ity should be able, on Sone other factors, to balance 
the long term from the immediate benefits, reduce 
environmental risks and maximize social benefits. 
(See also W88-02227) (Author’s abstract) 
W88-02260 


LAND — APPLICATION OF MUNICIPAL 
WASTEWATER: IMPACTS OF WATER 
RIGHTS AND LAND-USE CONTROLS, 
Virginia Water Resources Research Center, 
Blacksburg. 

For primary bibliographic entry see Field SE. 
W88-02276 


SOCIOECONOMIC FACTORS AFFECTING 
WATER CONSERVATION IN SOUTHERN 


Washington State Univ., Pullman. Office of Ap- 
plied Energy Studies. 

For primary bibliographic entry see Field 3D. 
W88-02317 


MANAGEMENT OF HAZARDOUS WASTE: 
TREATMENT/STORAGE/DISPOSAL FACILI- 


TIES, 
For primary bibliographic entry see Field 5D. 
W88-02325 


EMERGING STATE ROLES IN URBAN 
STORMWATER MANAGEMENT, 

North Carolina Univ. at Chapel Hill. Dept. of City 
and Regional Planning. 

E. J. Kaiser, and R. J. Burby. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
3, p 443-453, June 1987. 6 tab, 7 ref. NSF Research 
Grant CEE-8209884. 


Descriptors: *Regulations, *Stormwater wee € 

ment, *Urban areas, *Drainage, *Urban hydro! 

gy *Metropolitan water management, Maryland, 
Jersey, Pennsylvania, Planning. 


The technology of urban stormwater management 
has far outpaced its actual application in new urban 
development. This article documents that imple- 
mentation gap, but shows that state and local gov- 
ernmental measures, particularly storm drainage 
regulations, can lead to improved performance in 
the private sector. Although state stormwater man- 
ement programs are in their infancy, they are 
eanéy having a measurable effect in stimulating 
the adoption of local governmental programs to 
manage urban storm water. Pioneering state pro- 
grams in Maryland, New Jersey, and Pennsylvania, 
described in this article, provide models for states 
pi on the formulation of stormwater man- 
ement programs. (Author’s abstract) 
W88-02383 


NATIONALIZATION AND EFFICIENT MAN- 
AGEMENT OF WATER RESOURCES IN IRAN, 
Fayetteville State Univ., NC. School of Business 
and Economics. 

A. Tavakoli. 

Journal of Water Resources Planning and Manage- 





ment JWRMDS, Vol. 113, No. 4, p 522-532, July 
1987. 19 ref. 


Descriptors: har meth *Water law, *Na- 


management, 
*Iran, Regulations Optimization, Agriculture, 
Farmers, Costs. 


In Iran the government under the Shah’s regime 
NS ee, 
and legislated a detailed statute concerning the 
development, allocation, and use of this limited 


and use of water cannot be at- 

these laws. A review of the per- 

formance of a number of water agencies that were 

established r to the NWRA shows that they 

seecncendet ta aillis Gi allan a exand. 

mies of scale, internalization of external effects, 

and reduction of waste. Under these systems, the 

farmers have the ultimate discretion with regards 

to allocation, use, and transfer of water. (Author’s 
abstract) 


W388-02417 
6F. Nonstructural Alternatives 


WATER AND THE MICHIGAN ECONOMY: 
MANAGING WATER QUALITY, 


a State Univ., East Lansing. Dept. of Agri- 
tural Economics. 


S primary bibliographic entry see Field 5G. 
W88-01758 


FIGHT AGAINST INDUSTRIAL AND URBAN 
POLLUTION IN THE ARTOIS - PICARDIE 


BASIN, 

Artois-Picardie Water Agency, Douai (France). 
For primary bibliographic entry see Field 5G. 
W88-01931 


SEEKING A NEW BALANCE IN THE DETE- 
RIORATING UPPER CITARUM Cama 


West Java Provincial Planning Office, Bappeda 
(Indonesia) 


B. Bronckhorst. 

IN: Strategies for River Basin Management: i 
ronmental Integration of Land and Water in a 
River Basin. D. Reidel Publishing Co., Dordrecht, 
Holland. 1985. p 71-79, 3 fig. 


Descriptors: *Upper Citarum basin, *River basin 
development, *Indonesia, *Water resources devel- 
opment, Public education, Economic aspects, Ag- 
riculture, Water use, Water demand, Urban areas, 
Population density, Public opinion, Public policy. 


The Citarum basin in West Java has been increas- 
ee ee See aes Seewtes, sad 
trolled urban 

Clty of Ialaiade, Lcwiinianl Neh omee ta 3 
point of overpopulation of the watershed. In the 
wake of economic recession urban dwellers are 
moving out and becoming farmers on the mountain 
slopes, bringing ever larger slope surfaces under 
cultivation. The paper describes the emerging 
problems, especially heavy hillside erosion and 
severe valley inundations during heavy rains. It 
discusses the problems of integrated regional plan- 
ning to replace sectorial planning in specialized 
sectors. In the efforts of creating a better under- 
standing of nature supportive activities among 
people, the traditional puppet theatre, wayang, is 
being used as a powerful in in the com- 
munication process. (See also w88-02227) (Au- 
thor’s abstract) 

W88-02234 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


6G. Ecologic Impact Of 
Water Development 


FILLING IN OF HARBOUR BASINS WHICH 
CONTAIN CONTAMINATED SILT, 

Rotterdam Public Works Dept. (Netherlands). 

For primary bibliographic entry see Field 5C. 
W88-01526 


ACCOMODATING ENVIRONMENTAL CON- 
STRAINTS--MODIFICATION OF A NAVIGA- 
IN COASTAL LOUISIAN. 


84, Char! So 
Report, March 1987. p 96-101, 2 fig, 5 ref. 


Descriptors: *Eavironmental Reece. *Channels, 
a. cage i ee age 


The Atchafalaya River and Bayous Chene, Boeuf, 
and Black, Louisiana, Project was completed in 
1981. It established a -6 m Navigation Geodetic 
Vertical Datum, 122-m-wide, 85-m-long naviga- 
tional channel by the hydraulic dredging of ap- 
proximately 40 million cu m of material. Project 
completion was the culmination of extensive inter- 
agency and interdisciplinary coordination in re- 
sponse to several environmental constraints. As 
originally designed, the project would have ad- 
= impacted three active southern bald eagle 
ee ae ee 
newly developing river delta. The following steps 
mena in to aw or — adverse ly 200 
mental impacts: (1) creation of approximately 
of marsh through Gee staloenhined depos 
poh eet gs oh oa ero sony re am 
a nase tee “apace 


the modification of construction and 

a ph. (3) establishment of a ‘No-Work ye 
of 2.4 km from any active bald eagle nest durin, 

the nesting season of 15 October to 30 April; (4 
prevention of disposal area development if such 
development might adversely affect the eagles; and 
(5) creation of approximately 200 ha of marsh 
through managed unconfined disposal within a 
rapidly growing river delta. The various Federal, 
= and private natural resource agencies and 

interests involved have been satisfied 
with the New Orleans District's efforts to accomo- 
date these environmental concerns. (See also W88- 
01522) (Author’s abstract) 
W88-01532 


BEACH RESTORATION ON SANDY HOOK, 

GATEWAY NATIONAL RECREATION AREA, 

FROM MAINTENANCE DREDGING OF AM- 

BROSE AND SANDY HOOK FEDERAL NAVI- 
CHANNELS, 


GATION 

Army Engineer District, New York. 

For primary bibliographic entry see Field 8A. 
W88-01534 


COASTAL AND INLET PROCESSES NUMERI- 
CAL MODELING SYSTEM, 
i Engineering Research Center, Vicksburg, 


For primary bibliographic entry see Field 8B. 
W88-01546 


GROUNDWATER FLOW SUBMODEL FOR 
THE ANALYSIS OF REGIONAL WATER 
POLICIES IN OPEN-PIT LIGNITE MINING 


AREAS, : 

Technische Univ., Dresden (German D.R.). Inst. 
of Lignite Mining. 

For primary bibliographic entry see Field 4B. 
W88-01569 


pb year ASPECTS OF THE ABAN- 
postr = Mg F AN UNDERGROUND LEAD- 


Idaho Univ., Moscow. Coll. of Mines and Earth 
Resources. 

For primary bibliographic entry see Field 4B. 
W88-01570 


ARCHAEOLOGICAL ANALYSIS OF THE PRO- 
POSED FLORENCE WATER TREATMENT 
PLANT, 

Northland Research, Inc., Flagstaff, AZ. 

W. S. Marmaduke, and T. S. Hartzell. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87-235446, 
AOS in copy, AOl in microfiche. July 1987. 
81 p, 14 fig, 1 tab, 76 ref. Bureau of Reclamation 
Contract No. 3-PA-30-00740. 


Descriptors: *Archaeology, *Florence, *Arizona, 
*Water treatment facilities, History, Hohokam. 


A Class I and III cultural resource literature search 
and survey was completed for the proposed site of 
the Florence Water Treatment Plant and its associ- 
ated delivery lines, an area of about 22 acres. The 
project is an element of the Central Arizona 
Project. Three archaeological loci representing 
Hohokam use of the area were recorded in or near 
the project area. In order to evaluate the loci 
within the context of the intensive site investiga- 
tions that have previously occurred in the Flor- 
ence area, an extensive literature search was con- 
ducted regarding the Florence archaeological dis- 
trict. It was determined that the recorded loci 
represented elements of a site recorded by Gila 
Pueblo named ‘Florence 7:8 (GP)’, and that signifi- 
cant site deposits likely remain at one of the loci 
(Locus 2). The report primarily consists of a sum- 
mary overview of previous site investigations in 
the Florence area, and a discussion of research 
directions and questions that remain to be ad- 
dressed concerning sites in this area. (Author’s 
abstract) 

W88-01608 


STUDIES IN THE HOHOKAM COMMUNITY 
OF MARANA. 

Arizona State Univ., Tempe. Office of Cultural 
Resource Management. 

Anthropological Field Studies, No. 15, April 1987. 
311 p, 90 fig, 46 tab, 207 ref, 3 append. Bureau of 
Reclamation Contract No. 5-CS-30-02570. Edited 
by Glen E. Rice. 


Descriptors: *Hohokam, *Marana, *Arizona, *Ar- 
chaeology, History. 


This is the final in a three volume series dealing 
with the 1985 Arizona State University excava- 
tions conducted at the 12th century Classic Hoho- 
kam community complex near Marana, Arizona. It 
includes analytical and synthetic discussion of geo- 
morphology, chronometrics, house floor assem- 
blages, craft production, subsistence pursuits, and 
burial practices. Residential sites, gathering camps, 
and dry-farm fields dispersed over an area of 20 sq 
mi are thought to have operated as part of a single 
community. A platform mound and six compounds 
which could contain elite residences and adminis- 
trative facilities were not included in the ASU 
excavations. The households within the excavated 
portions of the community show a consistent em- 
phasis on the surplus production of ceramic ves- 
sels. Households also in different kinds 
of craft production activities, and are differently 
involved in the hunting of artiodactyls, tending of 
agave plants, and the farming of flood water fields. 
The report evaluates the hypothesis that the 
Marana complex is the central community in an 
early Hohokam chiefdom. (Author’s abstract) 
W88-01661 


FIELD INVESTIGATIONS AT THE MARANA 
COMMUNITY COMPLEX. 

Arizona State Univ., Tempe. Office of Cultural 
Resource Management. 

Anthropological Field Studies, No. 14, March 
1987. 203 p, 44 fig, 56 tab, 66 ref. Bureau of 
Reclamation Contract No. 5-CS-30-02570. Edited 
by T. Kathleen Henderson. 





Field 6—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


Descriptors: *Marana, *Arizona, *Archaeology, 
Hohokam. 

The Marana Community is a complex of Hohokam 
sites dating to the 12th century A.D. Some of the 
sites effected by the Tucson reach of the Central 
Arizona Project were excavated by Arizona State 
University in 1985 with funding provided by the 
Bureau of Reclamation. Sampling coverage of site 
areas was provided through the use of back-hoe 
trenches and meter mapping. Trench 
sample units are wn to provide reliable esti- 
mates of ulation parameters and to be more 
cost effective than magnetometer mapping. Six loci 
within the three sites are examined in detail 
through the use of horizontal block exposures. 
(Author’s abstract) 

W88-01662 


BURIED IN THE BOTTOMS: THE ARCHAE- 
OLOGY OF LAKE CREEK RESERVOIR, 
MONTGOMERY COUNTY, ray 

Texas Archeological Survey, Ai 

L. C. Bement, R. D. Mandel, J. F. F. dela Teja, D. 


Survey Research R 

No. 97, 1987. 20 ° 25 fig, 17 tab, 165 ref, v1 

we. Bureau of Reclamation Contract No. 6- 
50-05340. 


Descriptors: *Archaeology, *Lake Creek Reser- 
voir, *Texas, History, Ethnohistory. 


In 1986, The University of Texas at Austin, con- 
ducted a cultural resources assessment for the pro- 
Lake Creek Reservoir, Montgomery 
County, Texas. The project incorporated geomor- 
phological, ethnohistorical, historical, and archae- 
ological studies with a sample pedestrian survey of 
3570 acres -- roughly 20% of the reservoir area -- 
to predict the nature and density of cultural re- 
sources to be affected by reservoir construction. 
Deposits within the Lake Creek Basin represent 
Late Pleistocene, Early and Late Holocene periods 
with Middle Holocene age deposits either missing 
or, more likely, restricted to the deeply buried 
deposits of the floodplain. The potential for site 
deposits representing all periods of cultural exploi- 
tation is contained in the Lake Creek area. Pedes- 
trian survey, coupled with intensive shovel prob- 
ing, located and recorded 46 prehistoric sites -- 
four with historic Anglo components. Ethnohistor- 
ically, Lake Creek lay within the range of the 
Akokisa, hunters and gatherers who practiced a 
seasonal round, summering on the coast and win- 
tering inland, but no specifical 
camps were found in the study area. The high 
propensity for floods and the inhospitable environ- 
ment of the Lake Creek bottoms discouraged Eu- 
ropean settlement in the floodpool. Only one his- 
toric component, the former site of a hardwood 
mill, predates 1940. The historic potential in the 
reservoir is limited to mill sites and isolated burials 
associated with the timber industry. The sparse 
Spanish and Anglo references to the Akokisa were 
incorporated into models of prehistoric adaptation. 
This model is theoretically based in the ethno- 
graphic studies of Dalton and Binford with region- 
al support drawn from Aten’s summary of coastal 
archaeology and excavations in Livingston and 
Honea reservoirs. The research design for further 
work in the Lake Creek Reservoir is based on a set 
of expectations that can only be tested by subsur- 
face sampling. Eight sites located by the 20% 
survey were recommended for limited testing in 
conjunction with intensive survey of the remaining 
area within the reservoir. (Author’s abstract) 
W88-01663 


I, POTENTIAL EFFECTS OF PARTIAL 

WATER WITHDRAWALS FROM THE VERDE 

RIVER ON RIPARIAN VEGETATION, 

Arizona State Univ., Tempe. 

J. H. Brock. 

Available from the National Technical Information 

Service, Springfield, VA. 22161 as PB87-224325, 

mg z paper copy, AO1 in microfiche. 27 p, 1 fig, 2 
, 55 ref. 


Descriptors: *Water resources development, *Ri- 
parian vegetation, *Selective withdrawal, *Verde 


ly named villages or © 


River, *Arizona, Water table, Water deficit, Water 
use, Flow profiles. 


Diversions of water from the Verde River are 
planned to satisfy water allocations to users made 
possible by the Central Arizona Project. Any di- 
version has the potential effect of ge the 
water table and negatively impacting ri 
vegetation associated with the stream channel. It is 
proposed to reduce flow rates by 3.6 cfs on the 
East Verde River to 22.8 cfs above Horseshoe 
Lake near Tangle Creek on the Verde River, while 
10.5 cfs would be diverted from the Verde River 
near Paulden. These diversions would lower the 
water level in the streams by 1.4, 3.5 and 3 inches 
respectively on the East Verde River, at Tangle 
Creek and Paulden. Flow reductions of this 
tude should have minimal effect, even during lo 
flow a (June and July) on riparian vegeta- 
tion. diversions remove minute quantities of 
water especially during peak flows when the 
stream bed would be soelonsied and during low 
flows, the reduced flow rate may be compe! 
by in-bank storage and subsurface flows. 
eae cori dave good ea anspor 
waters allowing for rapid rechar; 
vl of mana inches would have i 
ect on riparian plants. Re; 
tion would be limited to the perimeters re rome 
bearing water in all but exceptionally wet years. 
The overall impact of the proposed action on 
riparian vegetation along the Verde River is so 
slight that it could not be detected using state-of- 
the-art vegetation monitoring methods. (Author’s 


abstract) 
W88-01670 


Il, STRUCTURE OF RIPARIAN HABITATS AT 
SELECTED SITES ALONG THE VERDE AND 
EAST VERDE RIVERS OF CENTRAL 


NA, 

Arizona State Univ., Tempe. 

J. H. Brock. 

Available from the National Technical Information 
a Springfield, VA. 22161. 83 p, 8 fig, 31 tab, 
55 ref. 


Descriptors: *Water resources development, *Ri- 

ian vegetation, *Selective withdrawal, *Verde 

iver, *Arizona, Water table, Water deficit, Water 
use, Flow profiles. 


Three layers of Ng ap trees, shrubs and herba- 
ceous, comp: habitat along the 
Verde and East poe By ivers were sampled be- 
tween October 1985 and July 1986. The data were 
collected to help describe the vegetation communi- 
ties on the banks of these 2 major central Arizona 
streams. Stands of riparian forests are scattered 
= both rivers, with the most extensive being in 

erde Valley between the Tapco and Camp 
Verde areas. Fremont cottonwood, Goodding 
willow, salt cedar, and velvet mesquite were 
common trees along the Verde River. Along the 
East Verde River, especially at higher elevations, 
Arizona alder was common, while Arizona syca- 
more and Goodding were common along the 
entire stream. The most common young tree on the 
Verde River was Fremont cottonwood, while on 
the East Verde River, Arizona sycamore and 
velvet ash were the common young trees. Shrubs 
formed a minor ——— of the riparian habitat 
along both rivers. common shrub was 
seep willow. The herbaceous Sooo seek was dominated 
by grasses with few forbs (herbaceous broadleaf 
plants). On both rivers, the soil surface was often 
bare. The overall average bare surface on the 
Verde River was 42% and 59% of the surface was 
bare on the East Verde River sites. Best riparian 
habitat, based on community structure and a 
canopy volume index was found in Verde Valley. 
The remainder of the river was rated as good but 
many parts were considered to be only fair habitat. 
All areas sampled on the East Verde River were 
fair habitat based on the canopy volume index. 
Habitat diversity was a along both rivers in 
the form of trees, shrubs herbaceous vegeta- 
tion. Overall, improved i of the river is 
needed to assure healthy riparian plant communi- 
ties. Abusive use by livestock, recreationists and, at 
local points, mining, needs to be corrected through 
better natural resources planning and management 


of not only the river flood plain but also the 
watershed of the Verde River drainage basin. (Au- 
thor’s abstract) 

W88-01671 


PLAN FOR ARCHAEOLOGICAL INVESTIGA- 
TIONS AT HISTORIC DAM CONSTRUCTION 
CAMPS IN CENTRAL ARIZONA. 

Dames and Moore, Phoenix, AZ. 

Available from the National Technical Information 
Service, Socials, VA. 22161. May 1987. 84 p, 
18 fig, 4 tab, 18 ref. Edited by A. E. Rogge and 
Cindy L. Myers. 


Dee *Archaeology, *Dams, *Arizona, His- 
ater storage. 


In June 1986, the Bureau of Reclamation awarded 

a three-year contract to undertake historical ar- 

chaeological studies as part of the mitigation pro- 

gram for the Regulatory Storage Vag a. 5) 
of the Central Arizona Project. 


Arizona oe oe ee 
Santos shost 40 archasch each The 
pricey po about 45 arc tv) sites. a. 
rimary goal is to produce a social history of 
ife int grote construction camps at seven 
major water storage dams built in central Arizona 
from the 1890s to 1940s. Investigations of demog- 
raphy. daily life, work environments and ethnic 
tions are identified as research themes. The 
sites to be studied are described, and methodolo- 
gies for pursuing archaeological fieldwork, historic 
research and laboratory analysis are discussed. 
(Author’s abstract) 
W88-01673 


INFLUENCE OF STAGNATION OF WATER 
PATHWAYS ON MOSQUITO POPULATION 
DENSITY IN CONNECTION WITH MALARIA 

IN THE SOLOMON IS- 


LANDS, 

yung Hee Univ., Seoul (Republic of Korea). 
Dept. of Parasitology. 
Y.-H. Paik. 
The Japanese Journal of Experimental Medicine 
JJEMAG, Vol. 57, No. 1, p-47-52, February 1987. 
4 fig, 1 tab, 4 ref. 


Descriptors: *Water management effects, *Stag- 
nant water, *Public health, *Mosquitoes, *Malaria, 
*Human diseases, Aquatic insects, Water manage- 
ment, Solomon Tolans, DDT, Guadalcanal, Flow 
ba ra River mouth, Ecological effects, Insec- 
ticides. 


Malaria is the major ager ones in the Solo- 
Islands. 


mon The area of Guadalcanal plains is 
known as the most malarious area of the Solomons. 
In spite of well executed DDT indoor spraying, 
malaria transmission was not interrupted. The 
causative factors responsible for the isti 
transmission a to be: (1) refractoriness of 
Anopheles farauti to DDT spraying; (2) the habit 
of people to stay outside late in the evening; and 
(3) a marked outdoor biting tendency of A. farauti. 
It was found that DDT indoor e} rary Soma had 
little impact on the interruption of 
peasy Biioor 2euy Aeetns negro te 1974 to ob. 
serve the change of mosquito population density in 
relation to the constriction o river mouth in 
north Guadalcanal in order to consider alternative 
—_ for malaria control. The results indicate that 
improvement of the malaria situation in north 
Ge canal could be associated with the steady 
flow of the river water obtained by maintaining the 
river mouth in the open condition. (Author's ab- 


stract 
W88-01712 


CRITICAL ASSESSMENT OF THE INFLU- 

ENCE OF MANAGEMENT PRACTICES ON 

WATER TREATMENT, 

FISHING IN MULTIPURPOSE 
RESERVOIRS IN KANSAS, 

—" Water Resources Research Inst., Manhat- 


S. J. Randtke, F. de NoyeUes, D. P. Young, P. E. 
Heck, and R. R. Tedlock. 
Available from the National Technical Information 





Service, Springfield, VA 22161, as PB87 229522/ 
AS. Price codes: A09 in copy, AOl in micro- 
by 2 Contribution No. 252, September 1985. 171 
5 tab, 491 ref. Contract No. 14-08-0001-G907. 
yjection No. USGS G907-04. 
Descriptors: *Kansas, *Multipurpose reservoirs, 
*Water quality control, *Sport fishing, Fish man- 
agement, Water treatment, Water supply, Model 
studies, Drinking water. 


managed 

of drinking water, with relatively little 
eet Scan Gea ere 
increasing desire to include enhancement of sport 
fishing as a major management objective. Unfortu- 
nately, — of drinking water quality and 
enhancement of sport pe = on Leonean 4 
compatible objectives, although there are major 
areas of agreement and areas where some compro- 
mise is appropriate. ipa rane ives, it is 
necessary for reservoir managers ve a clear 
understanding of the potential 1 anaece of their 
actions on water quality, water treatment, and 
sport fishing. This report examines the characteris- 
tics of reservoirs and sport fish in Kansas and then 
critically examines an array of management prac- 
tices, assessing the potential impacts of each prac- 
sad Sikechy ef wee Comsat Ooh tos eet 


y 
Vol. 291, No. 5, p 1272-1275, December 1986. 


Descriptors: *Silicon, *Cooling water, *Ecological 
effects, *Electric power production, *Thermal pol- 
lution, *Hot phasig seep Ecosystems, — 
perature effe logical effects, Lethal limi 


Intensive utilization of inland waters for energy 
needs frequently leads = substantial changes in 


ing. 
interest fan the solution o' 
evens digas oeten, The soe at ooo 
was the simultaneous study of silicon content in 
several hydrobiont species and determination of 
their upper lethal temperatures. The work was 
conducted at the cooling reservoir of the Bere- 
zovskaya State Regional Electric Power Station 
Cre at eee 2 eee sae De 
kal. Analyses for silicon were conducted with high 
accuracy by neutron-activated and atom-absorp- 
tion methods. For the studied inhabitants, upper 
jethal temperatures were in the range of 34-70 
degrees. However, the u temperature limit of 
the animals’ vital activities is < 50 C. Greatest 
temperature 
was shown by ostracods. Among the aquatic inver- 
et eee a ee 
ature were nematodes, -cyclopods, dragon-fly 
larvae, chironomids, Physella, and bryozoans. The 
pee en of hydrobionts to survive higher tempera- 
tends to depend on their silicon content. The 
oo. are satisfactorily described by: y = 37.91 
times e to the 0.0078x power, where y is dry 


weight ag content and x is the upper lethal 

temperature. A turning point in silicon content is 
observed at 41-42 C. eee eeenens Oot 
begin functioning in situations critical for an 
es ee ee 


on studing Senkothed’ doom 
ereree se aeeed ore 

biological processes occurs. (Airone- 
W88-01819 


ENVIRONMENTAL IMPACT ANALYSIS AS 
RELATED TO RIVER BASIN MANAGEMENT, 
pee ero Univ., Philadelphia. Dept. of Sys- 


B- 
WA A. Lyon. 
Water Pollution Control Assoc. of Pa. Ma: 
Vol. 20, No. 4, p 17-21, July-August 1987. 


Descriptors: *Environmental impact, *Legislation, 
*National Environmental Policy Act, *United 
States, *Canada, Regulations, Resources manage- 


ment. 


The status of the environmental impact process as 


it applies to river basin management is reviewed. 
The American i 


are discussed. Prior to the passage in 1969 of the 
National Environmental Policy Act in the U.S. 
and the emergence of similar policies in Canada, 
projects related to river basin ement were 


environment that were not considered prior to the 
pret ed to the passage of the Enviroamental 
Act. The role of standards, research needs, 
pce: Pe of outstanding and post-hoc analysis, ~ 
mulative impact analysis, and legislative desi; 
of this legialation briefly discussed. 


W88-01886 


TOWARDS A WATER BALANCE IN THE CEN- 
TRAL AMAZONIAN REGION, 
Universidade Estadual Paulista, Botucatu (Brazil). 
Faculdade de Ciencias A; i 


For primary bibliographic entry see Field 4C. 
W88-01887 


BIOLOGY OF STREAMS AS PART OF AMA- 
ZONIAN FOREST ECOLOGY, 

Instituto Nacional de 

Manaus (Brazil). 

For primary bibliographic entry see Field 2E. 
W88-01888 


TIDAL POWER GENERATION 
FUNDY REGION, 

Bowling Green State Univ., OH. 

For primary bibliographic entry see Field 8C. 
'W88-01925 


IN THE 


ECOSYSTEM MODELLING OF A RIVER 
BASIN, 
Social Commission for Asia and the 
Pacific (UN). Bengkok (Thailand). 
For primary bibliographic entry see Field 6A. 
W88-02230 


ECOSYSTEM APPROACHES TO RIVER 
BASIN PLANNING, 

Inland Waters Directorate, Ottawa (Ontario). 
Water hie sees Management Branch. 

a mort bibliographic entry see Field 6A. 


PROBLEMS OF LAND USE AND WATER RE- 
SOURCES MANAGEMENT IN THE UPPER 
TANA CATCHMENT IN KENYA, 

Natural Resources Development Conservatory, 
Nairobi (Kenya). 

For primary bibliographic entry see Field 4D. 


161 


RESOURCES DATA—Field 7 


Network Design—Group 7A 
W88-02239 


CHANGING ILLINOIS RIVER, 

Illinois Univ. at Urbana-Champaign. Water Re- 
sources Center. 

For primary bibliographic entry see Field 5C. 
W88-02244 


URBAN HYDROLOGY: A MULTIDISCIPLI- 
NARY 


For primary bibliographic entry see Field 4C. 
W88-02326 


OPTIMAL 
RONMENTAL 
Lower Colorado River Authority, Austin, TX. 
Water Policy and Programs Div. 


For primary bibliographic entry see Field 6A. 
W88-02416 


CANAL LOCATION USING ENVI- 
MAPPING, 


7. RESOURCES DATA 
7A. Network Design 


a OF GROUNDWATER MONI- 


Boviejumaitet Data, Inc., Grand Rapids, MI. 

L. N. Halfen. 

IN: Sludge and Its Ultimate Disposal. Ann Arbor 
Ann Arbor, MI. 1981. p 241-257, 10 fig, 


13 ref. 


Descriptors: *Groundwater quality, *Water qual- 
ity, *Monitoring, Sampling, Standards, Water anal- 
ysis, Geohydrology, Groundwater recharge, Test 
wells, Site selection. 


Effective groundwater monitoring is a multifacet- 
ed enterprise involving attention to technical detail 
in every phase. Each of the phases - well site 
selection, casing and screen installation, water sam- 
pling, analytical procedures and data interpretation 
- must be done in a fashion appropriate to achieve 
the desired goal. Groundwater is not a static com- 
modity; rather, it is part of a hydrologic cycle 
involving recharge and discharge of water stored 
in subsurface horizons. This concept should be 
kept in the forefront of a groundwater study to 
avoid the pitfalls of incomplete data and inaccurate 
interpretations, even when great care is taken in 
other aspects of the program. The most important 
application of this axiom occurs early in all 
groundwater monitoring programs, when the loca- 
tions for wells are selected. Factors that influence 
the oa cycle include, but are not limited 
to, total and periodic precipitation, runoff, soil 
permeability, evapotranspiration, subsurface strata 
and ee Other variables frequently apply 
also, including the nature and amount of contami- 
nants, if any are present; local land use and devel- 
opment; and access to the site. Clients react posi- 
tively when their groundwater consultant demon- 
strates his expertise by obtaining relevant and valid 
data from a minimum number of wells. Not only 
can the alternatives be considered 
promptly, but there is the added benefit of cost- 
effectiveness. The role of ew agencies and 
groundwater — sampling, parameter selec- 
tion, laboratory analysis, and data interpretation 
are discussed. (See also W88-01499) (Lantz-PTT) 
W88-01518 


SILT CONCENTRATION MEASUREMENTS, 
Rotterdam Public Works Dept. (Netherlands). 

C. Boodt. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 52-61, 7 fig, 6 ref. 


Descriptors: *Silt, *Dredging, *Sedimentation, 
*Port of Rotterdam, Dredging, Costs, Environ- 
mental effects, Channels, Navigation, Silt concen- 
tration, Silt load. 





Field 7—RESOURCES DATA 
Group 7A—Network Design 


In the area of the Port of Rotterdam a number of 
om means of reducing the costs which arise 
rom the need for maintenance dredging and of 
reducing costs resulting from environmental prob- 
lems are being investigated. The reduction in costs 
which is en ed can be achieved by taking 
measures to limit or concentrate siltation or to 
improve the efficiency and effectiveness of dredg- 
ing and disposal operations. To this end a number 
of possibilities are being considered. In order to 
investigate means of limiting siltation or concentra- 
tion, simulations of all conditions must be conduct- 
ed. It is therefore essential that the relevant proc- 
esses and boundary conditions be described and 
that sufficient observations of the significant pa- 
rameters are available. For one of these param- 
eters, silt concentration, it appeared that there 
were very few records available and that there was 
no system for analysis and presentation. An infor- 
mation system has been designed, which enables 
determination of ~. silt : over an 
extended time peri —. indicates the 
present state of de pee a % of this system and 
shows that the knowledge which has been gained 
so far can contribute to the solution of other prob- 
lems in which the same parameters are significant. 
tz-PTT) 
W88-01527 


SPATIAL DISTRIBUTION AND ANALYSIS OF 


GAN, 

Michigan State Univ., East Lansing. Center for 
Remote Sensing. 

For primary bibliographic entry see Field SB. 
W88-01763 


7B. Data Acquisition 


ESTABLISHING A SLUDGE SAMPLING PRO- 
GRAM, 


Western Michigan Environmental Services, Inc., 

Holland, MI. 

For primary bibliographic entry see Field 5D. 
88-01505 


COSTS AND USES OF GAS 


ANALYSIS OF SLUDGE, 

a ital Research Group, Inc., Ann Arbor, 
For primary bibliographic entry see Field 5A. 
W88-01506 


CASE HISTORY OF SAMPLING PROBLEMS 
IN A SLUDGE LAGOON, 

Environmental Control Technology Corp., Ann 
Arbor, MI. 

For primary bibliographic entry see Field 5A. 
W88-01507 


SILT CONCENTRATION 

Rotterdam Public Works Dept. (Netherlands). 
For primary bibliographic entry see Field 7A. 
W88-01527 


FIELD FACILITIES FOR SUBSURFACE 
TRANSPORT RESEARCH, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 2F. 
W88-01605 


COASTAL-ZONE-COLOR-SCANNER 


(CZCS) 
IMAGERY FROM NORTHWEST 
UPWELLIN 


AFRICAN 


G, 
Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 
B. Sturm, and P. Schlittenhardt. 
IN: International Symposium on the Most Impor- 
tant Upwelling Areas off Western Africa (Cape 
Blanco and Benguela), Volume 1, 1985. p 253-280, 
15 fig, 1 tab, 22 ref. 


Descriptors: *Upwelling, *Coastal Zone Color 
Scanner, *Remote sensing, *Data acquisition, Sat- 
ellite technology, Chlorophyll, Water temperature, 
Seasonal variation, Continental shelf, Maps. 


During a joint project together with ESA, 
ORSTOM and CRODT, CZCS imagery has been 
received at the Nimbus-7 receiving station of ESA 
at Maspalomas (Gran Canaria) and processed at 
the JRC into synoptic maps of chlorophyll-like 
pigment concentration and relative sea-surface 
temperature. The area under consideration is the 
upwelling region offshore of Senegal during the 
January to April 1983; two scenes from 
March 1981 and February 1982 ‘have been included 
in this series. The imagery shows examples of some 
typical mesoscale phenomena present in upwelling 
areas: secondary upwelling at the shelf-edge and 
barotropic eddies having form and size which is 
predicted by theory. tite is also found that gradients 
ref sea-surface temperature coincide with gradients 
i However, the negative 
jel a or 2 between temperature and pigment con- 
centration is inverted in some cases: at some pig- 
ment-temperature fronts higher pigment is found in 
warmer water. (See also W88-01615) (Author’s 
abstract) 
W88-01634 





COMPARISON OF EARTH RESISTIVITY AND 
ELECTROMAGNETIC SURVEY METHODS, 
Blasland and Bouck Engineering, Syracuse, NY. 
T. E. Gass. 

Water Well Journal WWJOAS, Vol. 41, No. 8, p 
43,46-47, August 1987. 


Descriptors: *Geophysics, *Resistivity, *Electro- 

ic conductivity, *Data acquisition, *Com- 
parison studies, Conductivity, Surveying instru- 
ments, Subsurface profiles, Profiles, Resistance, 
Measuring instruments. 


Electrical resistivity has been used for several dec- 
ades to delineate subsurface features such as buried 
stream channels, the configuration of alluvial filled 
valleys, and depth to the water table. The electri- 
cal resistivity method is used to measure the resist- 
ance to an electrical current through a section of 
earth material consisting of any combination of 
unconsolidated materials, consolidated materials, 
and fluids contained in the pore spaces, fractures or 
voids of these materials. The electromagnetic 
method allows the electrical conductivity of earth 
materials including the fluids that fill their pore 
spaces to be measured using a transmitter coil that 
radiates an electromiagnetic field which produces 
eddy currents in the earth below the transmitter. A 
receiver coil measures the intensity of the second- 
ary field which is generated by the eddy currents 
and which is proportional to the electrical con- 
ductance of the materials penetrated. Advantages 
and disadvantages of both systems are detailed. 
One of the most significant advantages of the elec- 
tromagnetic method use is its speed as a reconnais- 
sance tool which permits more intensive surveying 
than might be done with earth resistivity equip- 
ment. The electromagnetic system is capable of 
continuous recording of profile data up to depths 
of 15 m, while with resistivity techniques continu- 
ous measurements are impossible. However, elec- 
tromagnetic methods are limited in terms of sound- 
ing capability and depth penetration. Electrical 
resistivity offers a superior sounding capability and 
the equipment is significantly less expensive than 
that required for the electromagnetic method. It i 
suggested, however, that the 

method will become increasingly popular for na 
file measurements up to 15 m. (Wood-PTT) 
W88-01713 


USE OF MULTI-LEVEL GAS DRIVEN SAM- 
PLERS AND CONVENTIONAL MONITORING 
WELLS FOR EVALUATION OF GROUND- 
WATER CONTAMINATION AT AN UNCON- 
TROLLED HAZARDOUS WASTE SITE, 

NUS Corp., Pittsburgh, PA. 

For primary bibliographic entry see Field 5E. 
W88-01726 


ia SYNTHETIC SOLVENT 
CONTAMIN. A GLACIAL OUTWASH 
AQUIFER, WASHINGTON STATE, 
Environmental Protection Agency, Seattle, WA. 
Region X. 
For primary bibliographic entry see Field 5B. 
'W88-01734 


MODELING GROUNDWATER FLOW BY 
MEANS OF A HYBRID TRAJECTORY IMAGE, 
BOUNDARY INTEGRAL EQUATION 
METHOD, 

Purdue Univ., Lafayette, IN. Dept. of Earth and 
Atmospheric Sciences. 

For primary bibliographic entry see Field 2F. 
W88-01762 


MONITORING METHODS ASSESSED FOR 
POWER PLANT WASTE 

Electric Power Research Inst., Palo Alto, CA. 
For primary bibliographic entry see Field 5D. 
W88-01815 


TWO SIMPLE MODELS FOR ESTIMATING 
DAILY MEAN WATER TEMPERATURES AND 
bs VARIATIONS IN A DANISH LOW GRA- 


STREAM, 
-_— Silkeborg (Denmark). Freshwater 


For primary bibliographic entry see Field 2H. 
W88-01830 


BACTERIAL SURVEY OF WELL WATER - 
IRAN, 


TEHRAN, ! ; 

Tehran Univ. (Iran). School of Pharmacy. 

M. Shariatpanahi, and A. C. Anderson. 
Environmental Research ENVRAL, Vol. 43, No. 
2, p 285-289, August 1987. 2 tab, 11 ref. 


Descriptors: *Bacteria, *Tehran, *Iran, *Water 
pollution sources, *Groundwater aa Water 
uality, Wastewater disposal, Fecal coliforms, 
I ig water, Microbiological studies, Monitor- 
ing. 


The city of Tehran, Iran, is located south of Mount 
Alborze on an alluvial plain. The city lacks munici- 
pal sewage facilities, with the only method of 
sewage disposal for industrial and domestic waste 
being ti through seepage ~ pit privies, and leach- 
ing cesspools. There is tential for waste from 
these sites to tau into the groundwater 
aquifer. average distance between the water 
hie beaten be Te ken aoe, 
city limits is about 20 m level, however, 
varies between north and south. Southern mr 
pits are more likely to break through to 
groundwater stratum because of the shallow 
groundwater level and because of saturated soil 
conditions during periods of heavy rainfall. One 
hundred and twenty-one wells throughout the city 
of Tehran were monitored during the four seasons 
of the year for the presence of bacterial indicators 
of fe proce! eng 9 lone of the sites monitored was 
to Tehran’s main water distribution 
—e preva « represented drinking water sources for 
small communities, individual factories, ee 
etc. Only 17 samples showed no indication of fecal 
bacterial contamination pny the study. The 
remaining sites were positive for at least one of the 
following at some season of the year: Escherichia 
coli, Shigella sp., Citrobacter sp., Klebsiella-Enter- 
obacter group, Glostrdiam peringens, or Strepto- 
coccus f is. (Lantz- 
'W88-01880 


DETECTION OF VOIDS BETWEEN STEEL 
LININGS AND CON 

For primary bibliographic entry see Field 8A. 
W88-01909 


COMPARISON OF GEOSTATISTICAL METH- 
ODS FOR ESTIMATING TRANSMISSIVITY 
USING DATA ON TRANSMISSIVITY AND 
SPECIFIC CAPACITY, 

Ecole Nationale Superieure des Mines de Paris, 





Fontainebleau (France). Centre d’Information 
bo a bibliographic Field 2F. 

or entry see Fie! ° 
W38-01912. 


USE OF CURRENT METERS FOR CONTINU- 
OUS MEASUREMENT OF FLOWS IN LARGE 


RIVERS, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 


For pri bibliograp hic entry see Field 2E. 
W88-01914 ; 


SOME HYDROLOGICAL ASPECTS OF 
WEATHER RADAR RESEARCH IN THE 


UNITED KINGDOM, 
Birmingham Univ. (England). Dept. of Civil Engi- 


g- . . 
For primary bibliographic entry see Field 7C. 
W88-01964 


APPLICATION OF ENZYME ASSAYS FOR 
TOXICOLOGICAL WATER TESTING. (AN- 
WENDUNG TISCHER 


For primary bibliographic entry see Ficit 5A. 
W88-01972 


MANUAL FOR DESIGN AND OPERATION OF 
A SOLENOID-BASED DELIVERY SYSTEM 
FOR AQUATIC TOXICITY TESTING, 

Mesyiend Univ., Solomons. Chesapeake Biological 


A. A. Pinkney, RJ. Klaud, and D. A. Wri 
Environmental hnology Letters B, 
be 8, No. 4, p 153-158, April 1987. 5 fig, 1 tab, 6 


: *Automation, *Analytical methods, 
*Toxicity tests, *Design criteria, Measuring instru- 
ments, Toxicity, Water pollution effects. 


A solenoid-based sample delivery system for aquat- 
ple wpe mea deapsumirrer pan! nd 
available materials and provided reliable con- 
centrations in acute and chronic tests. This 


operation of the system. The system can be modi- 
Secleaee oh hemes phe cwrmetne ds Peary 
its, and leachates from antifoul- 


ing paint pint panes (Author's abstract) 


VARIATION IN APPARENT TRACE 
IMPLEXING CAPACITY OF NATURAL 

WATERS WITH PLATING POTENTIAL USING 

ANODIC STRIPPING VOLTAMMETRY, 


Western Australia School of Mines, Kaigo lie. 


For primary bibliographic entry see Field 2 
W88-02015 


CALIBRATION OF AN AIRBORNE LYMAN- 
ALPHA HYGROMETER AND MEASURE- 
MENT OF WATER VAPOR FLUX USING A 
THERMOELECTRIC HYGRO 

California Univ., Irvine. Dept. of Mechanical En- 


C. A. Friehe, R. L. Grossman, and Y. Pann. 

Journal of ey and Oceanic Technology, 
Vol. .3, No. 2, p 299-304, ae eee 
NSF Grant A’ 


veer a *Hydgro- 
peo Pater vapor, *Weather, * 

data collection, Calibration, Sioahedl Humidi- 
ty, Performance evaluation. 


ygrometer. 
provement in the Lyman-alpha calibration is ob- 
tained by accounting for the time lag of the slower 
instrument. To show the technique data from 


and thermoelectric devices on the 
under layer over the Arabian 
layer over the Arabian 


and Oceanic Technology, 
Vol. 3, No. 2, p 343, June 1986. 4 fig, 11 ref. 
i : *Clouds, *M instruments, 
*W. *Meteorology, Kaalploes, Monitor- 
ing, Prediction, Spatial variation. 


A tec! is described by which the of 
hnique by spacing 


pst spatial di 
tributions of cloud droplets in adiabatic cloud re- 
gions but not always in mixed cloud on 10- 

pe tee veune 


DIRECT METHOD FOR DERIVING DROP- 
SIZE DISTRIBUTION AND VERTICAL. AIR 
VELOCITIES FROM VHF DOPPLER RADAR 


SPECTRA, 
Kyoto Inst. of Tech. (Japan). Dept. of Electrical 


Soeeat of orn apy Technology, 
of A and Oceanic 

Vol. 3, No. 4, p 29, December 1986. 5 fig, 1 
tab, 19 ref, append. 


Descriptors: *Radar, *Drop size distribution, 
*Measuring instruments, *Doppler radar, *Rain- 
drops, *Weather, *Meteorology, Atmosphere, Air 
velocity, Turbulence. 


sensitive VHF 


Seah seb vention oleae 
pero a oa front passage are then studied to 
demonstrate the capability of the present method. 
(Author’s abstract) 

'W88-02045 


INFLUENCE OF RAINGAGE INTEGRATION 
TIME ON MEASURED RAINFALL-INTENSI- 
TY DISTRIBUTION FUNCTIONS, 
Communications Research Centre, Ottawa (Ontar- 
io). 

B. Segal. 

som, of op Ons and Oceanic Technology, 
Mon on 4, 2-671, December 1986. 9 fig, 2 


Descriptors: *Rainfall rate, *Raingages, *Measur- 
ing instruments, *Weather, *Meteorology, Atmos- 
phere, Canada, Probabilistic process. 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


Rainfall-rate statistics are frequently derived on the 
basis of raingage recordings having effective inte- 
gration times of five minutes or more. The conver- 
sion of such data to equivalent statistics for an 
effective ao time of one minute is impor- 


= in the ion of microwave system per- 
onde reel ol ti 


-bucket precipi- 
can aan concndl for 45 mssordl.9 0> Sm have been 


analyzed to yield empirical conversion factors ap- 
apne for five- or ten-minute sampling times. 
‘wo modes of expression are examined. In one, the 
ratio of le one-minute to tau-minute 
rainfall rates is treated as a function of their proba- 
bility of occurrence, while in the other it is consid- 
ered a function of the observed tau-minute rainfall 
intensity. In each instance the entire Canadian se- 
micontinent could conveniently be divided into 
three characteristic regions wi rain- 
gage correction factors for each region expressed 
in the form of a power-law over the range of 
results are compared with 


pope OF HORIZONTAL WIND FIELD 
AND MESOSCALE VERTICAL VORTICITY IN 

STRATIFORM PRECIPITATION BY CONICAL 

SCANNINGS WITH TWO DOPPLER RADARS, 

Centre de Recherches en Physique de l’Environne- 

ment, Issy-les-Moulineaux (France). 

G. Scialom, and J. — 

Journal of Ai heric and Oceanic Ra 

ey = he No. 4, p 693-703, December 1986. 9 fig, 1 


Descriptors: *Precipitation, 
*Measuring instruments, 
radar, *Meteorology, 
Fronts, Winds. 


*Rainfall, 
*Weather, *Doppler 
*Vorticity, 


Stratiform precipitations associated with fronts and 
squall lines are commonly observed by means of a 
single Doppler radar operating conical scannings. 
The data analysis is frequently the Velocity Azi- 
muth Display-or VAD-methodology. This method 
directly yields, at each altitude, the horizontal 
wind vector at the center of the circle scanned by 
each radar gate, as well as its divergence and its 
stretching and shearing deformations at the circle 
scale. Also obtained are the terminal fall velocity 
of the hydrometeors, and, indirectly, the vertical 
velocity by integration of the air continuity equa- 
tion. This paper deals with the case of two Dopp- 
ler radars (spaced about 30 km apart) simultaneous- 
ly operating conical scannings of stratiform pre- 
cipitations. It is shown how a very simple exten- 
sion of VAD analysis and its application to doubie 
radar yields the first derivatives of the horizontal 
wind and the mesoscale vertical vorticity. This 
new method, hereafter referred to as DVAD - or 
double VAD - analysis, is then illustrated by re- 
sults gathered in the stratiform anvil at the rear of 
a tropical squall line observed during the ‘COPT 
ar experiment. (Author’s abstract) 
W88-02047 


METEOR: AN ARTIFICIAL INTELLIGENCE 
SYSTEM FOR CONVECTIVE STORM FORE- 


CASTING, 
Alberta Univ., Edmonton. Dept. of Computing 
Science. 


R. Elio, J. De Haan, and G. S. Strong. 
Journal of Atmospheric and Oceanic Tec! 

Vol. 4, No. 1, p 19-28, March 1987. 5 fig, 1 tab, 7 
ref. 


hnology, 


Descriptors: *METEOR, *Computer programs, 
*Wea forecasting, “Artificial intelligence, 
*Measuring instruments, *Weather, *Meteorology, 
Atmosphere, Prediction, Forecasting, Storms. 


An experienced forecaster can use several different 
types of knowledge in forecasting. First, there is 
his theoretical understanding of meteorology, 
which is well entrenched in current numerical 
models. A second type is his ‘local knowledge,’ 
over years of experi , of how weather is 

ikely to form in his forecast area. This kind of 
local familiarity is not easily captured with tradi- 
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tional numeric techniques, but might provide addi- 
tional insights for prediction that someone unfamil- 
iar with the area might not have. A third type of 
knowledge is how to ape ies forecast tools al- 
ready in use. This might include knowledge of the 
tool’s limitations and how it works in a particular 
locale. Capturing these types of knowledge is im- 
portant in building computing systems that can 
serve as intelligent consultants to forecasters. This 
paper describes a prototype system, called 
METEOR, that incorporates all these types of 
knowledge to predict the location, severity, and 
motion dante storms in Alberta; METEOR 
pe my contoured maps of a s tic-based in- 
stability index and of surface equivalent potential 
temperature. It also gathers additional information 
about a variety of ongoing weather conditions 
from three portions of surface aviation reports: the 
cloud cover section, the obstructions visibility, and 
the observations provided in the ‘remarks’ section. 
Interpreting remarks made by human observers, 
while useful to a forecaster experienced with local 
weather conditions, can be too time consuming for 
people to do in real-time and too complex for 
traditional computing methods to handle. Howev- 
er, METEOR interprets these remarks and keeps 
track of where various weather activities are oc- 
curring and how they are changing over time. At 
present, METEOR’s final forecast is a prediction 
of likely areas of storm initiation, direction of 
motion, and intensity, plus summaries of current 
conditions and their implications for storm devel- 
opment. (Author’s abstract) 
W88-02048 


94-GHZ DOPPLER RADAR FOR CLOUD OB- 
SERVATIONS, 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL 
R. Lhermitte. 
Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 1, p 36-48, March 1987. 17 fig, 19 ref. 
red Research Office Contract DAAG29-84- 


Descriptors: *Rainfall, *Radar, *Clouds, *Measur- 
ing instruments, *Weather, *Doppler radar, *Mete- 
orology, Atmosphere, Transmitters, Remote sens- 
ing, Performance evaluation. 


A Doppler radar operating at 3.2 mm wavelength 
was designed and assembled primarily for observa- 
tion of clouds and precipitation. Phase detection of 
the radar signals which is required for Doppler 
operation is implemented through the use of a 
coherent oscillator phase locked on the transmitter 
pulse and used as a reference in the phase detector. 
The radar and associated signal processing tech- 
niques such as signal integrator and signal autoco- 
variance estimator are discussed along with the 
Doppler performance of the radar. Also presented 
are the results of observation of ice and water 
clouds and also precipitation, which show the ex- 
cellent Doppler capabilities of the radar in terms of 
accuracy of the mean Doppler and Doppler spec- 

trum 7 (Author’s abstract) 

W88-0204 


ogre TO MEASURE ENTRAINMENT 
CLOUD BY DUAL-POLARIZATION 

RADAR AND CHAFF, 

National Oceanic and Atmospheric Administra- 

tion, Boulder, CO. Environmental Research Labs. 

W. R. Moniger, and R. A. Kropfli. 

Journal of Atmospheric and Oceanic Technology, 

Vol. 4, No. 1, p 75-83, March 1987. 7 fig, 34 ref. 


Descriptors: *Entrainment, ‘*Clouds, ‘*Radar, 
*Chaff, *Measuring instruments, *Weather, *Mete- 
orology, Atmosphere, Reflectivity, Polarization. 


A new method for studying the entrainment of air 
into clouds has been developed and tested, and 
initial results demonstrating the technique are pre- 
sented. This new method is superior to other chaff 
techniques that allow air parcels to be followed 
only until the chaff reflectivity becomes indistin- 
guishable from cloud reflectivity. Frequently this 
is soon after the chaff enters the cloud. The new 
technique uses circular depolarization ratio (CDR) 
measurements to avoid this limitation. Since the 


CDR of chaff is typically 20 dB greater than that 
of most Negeri the signature provided by 
CDR allows chaff has disappeared. Circular polar- 
ization is superior to linear polarization in measure- 
ments such as these because the chaff signatures in 
circular larization do not require assumptions 
about c filament orientation, whereas in 
tation of Z sub DR signatures (from linear polar- 
ization) does require such a. The tech- 
nique is discussed, and initial 8.6 mm wavelength 
radar measurements of chaff released near the base 
of a cumulus cloud are presented. These measure- 
ments demonstrate that the chaff can be distin 
—_ from its CDR signature well after its 

ivity has been lost in the reflectivity of 
cloud. Possible applications as well as Tisitations of of 
tecigu tt ofr the pot An extension of the 
a tt offers the potential for qualitatively 

lectrical fields in cloud is also dis- 

cussed. sacadiy, ome © abstract) 
'W88-02050 


NN ee ae OF Pa gen RE- 
FLECTIVITIES AND DOPPLER VELOCITIES 
MEASURED AT VHF AND UHF, 

are Univ., SC. Dept. of Physics and Astrono- 


M. F. Larsen, and J. Rottger. 
Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 1, p 151-159, March 1987. 8 fig, 1 tab, 
20 ref. Air Force Office of Scientific Research 
Grant AFOSR-85-0216. 


Descriptors: *Cloud physics, 
*Th *Radar, * 


*Weather, *Meteorolo 
ity, Velocity, Storms, 
uation. 


*VHF, 
ing instruments, 
» bee Reflectiv- 
i fal, il, Perforrnance eval- 


Observations of thunderstorms made with two 
radars operating at different wavelengths of 70 cm 
and 5.67 m are compared. The first set of observa- 
tions was made with the UHF radar at the Arecibo 
Observatory in Puerto Rico, and the second was 
made with the Max-Planck-Institut fur Aeronomie 
VHF radar in the Harz Mountains in West Germa- 
ny. Both sets of observations show large echo 
luring periods of convective activity. 
Based on the ie Sliorenianlt data and calculations, 
= itation completely dominates the UHF sig- 
fact, a sensitive UHF radar such as at the 
Arecibo facility is a good tool for investigating 
cloud dro; ee ee ee 
clouds. signal at VHF has contributions from 
both precipitation and the turbulent scatter, and 
Pd two contributions can easily be separated since 
- a fall velocity and the updraft velocity 
erent, except for the smallest drop sizes. 

The results show that VHF and UHF are 
tially a good combination of frequencies for cloud 

oe a +h. (Author’s abstract) 


FURTHER DISCUSSION ON DERIVING 

progr DISTRIBUTION AND VERTICAL 
VELOCITIES DIRECTLY FROM VHF 

DOPPLER RADAR SPECTRA, 

Kyoto Inst. of Tech. (Japan). Dept. of Electrical 


Engineering. : ; 

K. Wakasugi, A. Mizutani, M. Matsuo, S. Fukao, 

and S. Kato. 

Journal of Atmospheric and Oceanic Technology, 

ps “ No. 1, p 170-179, March 1987. 9 fig, 1 tab, 
ref. 


Descriptors: *Rainfall, *Drop size distribution, 
*Radar, *Measuring instruments, *Doppler radar, 
*Weather, *Meteorology, Atmosphere, Velocity, 
VHF, Japan. 


Raindrop size distribution and vertical air velocity 
are directly derived from VHF Doppler radar 
spectra in precipitation environments. A_ least- 
squares fitting ic estimation was used for 
VHF Doppler spectra to determine the distribution 
and air motions. After discussing further the VHF 
Doppler spectrum method, ange 4 the effects of 
spectral broadening mechanisms, the method is 
pasaned to | ° Doppler spectra obtained during the 
ront (Bai-u front) observation in 
vepen% Variations of vertical air velocity and distri- 


164 


bution parameters are discussed, based on. this 
longer period dataset. Aner 's abstract) 
W88-02052 


FIELD EVALUATION OF A DUAL-CHANNEL 
MICROWAVE RADIOMETER DESIGNED FOR 
MEASUREMENTS OF INTEGRATED WATER 
VAPOR AND CLOUD LIQUID WATER IN THE 
ATMOSPHERE, 

Bureau of eure ag Auburn, CA. Sierra Coop- 
erative Pilot Project. 

M. Heggli, R. M. Rauber, and J. B. Snider. 

Journal of Atmospheric and Oceanic Technology, 
Vol. 4, No. 1, p 204-213, oe ey 8 fig, 3 ‘ab, 
14 ref. NSF Grant ATM-8407 


Descriptors: *Field tests, *Radiometers, *Water 
vapor, *Cloud liquid water, *Measuring instru- 
ments, *Meteorology, i 
Atmosphere, Performance evaluation, Clouds. 


The dual-channel neve radiometer is evalu- 





ment showed — closer agreement than did 
the com f radiometer data with rawin- 


= vapor are probably within 15% of truth. 
leasurements of supercooled liquid water are re- 
producible and very stable. (Author’s abstract) 
'W88-02053 


REDUCTION OF ERRORS CAUSED BY 
BRIGHT BANDS IN QUANTITATIVE RAIN- 
FALL MEASUREMENTS MAD! 


RADAR, 
Royal Signals and Radar Establishment, Malvern 


C. J. Smith. 
Journal of Atmosp! 

ee No. 1, p 129-141, March 1986. 8 fig, 3 tab, 
15 


heric and Oceanic Technology, 


; *Rainfall, *Radar, *Snow, *Algo- 
rithms, *Measuring instruments, "*Weather, *Mete- 
orology, Atmosphere, Bright bands, Correction. 


The presence of melting snow in a radar beam 
produces a highly enhanced return which can lead 
to large errors in estimates of areal surface rainfall 
made with radar. This paper describes an algo- 
rithm for use in real time to detect the presence of 
bright bands in conventional (non-Doppler) weath- 
er radar data. The algorithm derives values for the 

characteristic parameters of height and intensity of 
the bright band which can then be used to calcu- 
late a correction. Detection relies on the fact that 


it on its height above the radar and 
elevation of the radar beam. Analysis of about 270 
hours of data collected over a period of five 
months shows that the algorithm is reliable. It 
detects the bright-band effect when it occurs and 
there is sufficient precipitation present and does 
not raise any false alarms. When the precipitation 





SPECIFIC ANALYSIS OF OIL EMULSIONS IN 
WATER (© BESTIMMUNG 
VON OELEMULSIONEN IN WASSER), 

PR) fuer Arbeitsschutz, Hamburg (Germany, 
For primary bibliographic entry see Field 5A. 
W88-02082 


CONCEPT AND DESIGN OF A SUBSTRATA 
CONTAINER FOR SAMPLING PERIPHYTON, 
Victoria Univ. (British Columbia). Dept. of Biol- 


ogy. 

W. P. Lucey, A. Austin, and J. 

Water Research WATRAG, Vol. 21, No. 4, p 395- 
402, April 1987. 1 fig, 5 tab, 48 ref. NSERC 
Contract A9537. 





SYSTEM, 
> a Survey, Reston, VA. Water Resources 


F. A. Kilpatrick, and W. R. Kaehrle. 
Transportation Research Record TRREDM, No. 
1073, p 1-9, 1986. 12 fig, 18 ref. 

*Measuring instruments, *Storm 
sewers, *Flumes, —— Tracers, 
Rainfall, Runoff, Flow. 


A comprehensive ae of instru- 
techniques for measuring all compo- 


ments and tec 
ewer dranage system 
Survey 


Vetvadiehioaney nt G86 colieedion ena entities 
ee ee oe eae 
meters as well as the de- 

of pneumatic bubbler 


i was used to record data from all the 
foregoing instruments as well as from a tipping- 
bucket rain gauge and also to activate on command 
the ic velocity meter and tracer dilu- 


typical storm-sewer sab (Author’s abstract) 
W88-02351 


PILOT STUDY OF SMALL-SCALE MONITOR- 
ING METHODS OF HERBICIDE 
IN SOIL AND WATER, 


For primary bibliographic entry see Field 5B. 
W88-02358 
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ELECTROTHERMAL ATOMIC-ABSORPTION 


SPECTROMETRIC ANALYSIS OF LAKE 

WATERS FOR MN, FE, PB, AND CD, a 

Depar tment Ener sy, New vironment 

For primary ‘bibliographic Field 5A. 
‘or en see a 

W88-02359 ” 


oe BOTTLE SEALING MECHA- 
FOR SEQUENTIAL SAMPLING OF 

VOLATILE ORGANICS IN WATER, 

Environmen _ tal Monitoring and Support Lab.-Cin- 


For primary bibliographic entry see Field 5A. 
W88-02390 


WATER UTILITY MAKES USE OF NATIONAL 
Washington Suburban Sanitary Commission, Hy- 
attsville, MD. 
S. C. Gerwin. 
Journal of the American Water Works Association 
ihe! Vol. 79, No. 6, p 62-66, June 1987. 8 


Descriptors: * sensing, *Radar, *National 


tion itself is furnished free of charge by the Nation- 
al Weather Service. (Author’s abstract) 
W88-02393 


MICROWAVE REMOTE SENSING OF SNOW- 

IPERTIES: POTENTIAL AND LIMI- 

Forest Research Centre, Edmonton (Al- 

Nordic Hydrology NOHYBB, Vol. 18, No. 1, p 1- 
20, 1987. 4 fig, 2 tab, 60 ref. 

*Microwave sen- 

*Reviews, *Snow- 


explores from a user’s viewpoint the 
and limitations of microwave-based 





from 
oe by 7 ee ae 
remote ooming 


For primary bibli 
W88-01612 


MODELS OF COASTAL UPWELLING D) 
BY JOINT-1 AND AUFTRIEB-77 DATA, 


University of East Anglia, Norwich (England). 
School of Mathematics and Physics. 

For primary bibliographic entry see Field 2L. 
W88-01620 


SEASONAL TRENDS IN THE LONGSHORE 
DISTRIBUTION OF SURFACE TEMPERA- 
TURES OFF SOUTHWESTERN AFRICA 18-34 
S, AND THEIR RELATION TO SUBSURFACE 
ina AND CURRENTS IN THE AREA 
Sea Fisheries Research Inst., Cape Town (South 
Africa). 

For primary bibliographic entry see Field 2L. 
W88-01625 


WATER QUALITY MODELING: A REVIEW 
OF THE ANALYSIS OF UNCERTAINTY 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering 

For primary bibliographic entry see Field 5G. 
W88-01675 


SIMULTANEOUS INVERSION OF HYDRO- 
GEOLOGIC DATA AND THERMAL DATA: 1. 
THEORY AND APPLICATION USING HY- 
DRAULIC HEAD DATA, 

British Columbia Univ., Vancouver. Dept. of Geo- 


logical Sciences. 
For primary bibliographic entry see Field 2F. 
W88-01691 


CAPABILITY MAPPING FOR SANITARY 
LANDFILL USING COMPUTER GRAPHICS, 
Wisconsin Univ.-Green Bay. 

For primary bibliographic entry see Field SE. 
W88-01754 


PALEODISCHARGE OF THE LATE PLEISTO- 
CENE BONNEVILLE FLOOD, SNAKE RIVER, 
IDAHO, COMPUTED FROM NEW EVIDENCE, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 2E. 
W88-01808 


USE OF THE ALGAL GROWTH POTENTIAL 
TEST FOR DATA ASSESSMENT, 

Environmental Protection Agency, Athens, GA. 
Environmental Services Div. 

For primary bibliographic entry see Field 5A. 
W88-01855 


TOTAL ALKALINITY OF SURFACE WATERS: 
A MAP OF THE WESTERN REGION 

Corvallis Environmental Research Lab., OR. 
Journal of Soil and Water Conservation JSWCA3, 
Vol. 41, No. 6, p 374-378, November-December 
1986. 47 ref. 


Descriptors: *Alkalinity, *Surface water, *Maps, 
Acidic waters, *Acid rain, Water quality, Geohy- 
drology, Topography. 


A map of total alkalinity of surface waters in the 
western region illustrates the general patterns of 
the relative potential sensitivity of surface waters 

to acidic deposition. As with geology and physiog- 
pen surface water alkalinity in the West varies 
widely. Most all low-alkalinity lakes and streams 
occur in the glaciated, high-elevation alpine and 
subalpine zones of the numerous mountain ranges. 
In these areas watersheds are small, with steep 
slopes and thin acidic soils. The lowest alkalinity 
waters are associated most often with granitic and 
gneissic rock types, but may also be found in 
volcanic areas and certain sedimentary areas. Alka- 
linity concentrations are generally greater in sur- 
face waters at lower elevations and often are ex- 
tremely high in the intermontane valleys, basins, 
and plateau areas. Development of this map rein- 
forced the fact that a complex set of factors deter- 
mines a water body’s alkalinity. No single factor 
can explain — patterns of surface water alka- 
linity. Also, level to which these factors are 
important in influencing alkalinity varies from area 
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to area. The map provides a tool and rationale for 
focusing research and survey activities in areas that 
most likely contain sensitive surface waters. Where 
complex variations in geology, land forms, soils, 
hydrology, and other factors affect surface water 
sensitivity, larger scale and more detailed studies 
will be necessary to clarify and quantify such 


COMPUTERIZED SOIL DATA USED IN AGRI- 


CULTURAL WATER PLANNING, DENMARK. 
oN Univ. 2. 

Use and Management, Vol. te - 4, p 134- 

139, December 1986. 1 fig, 5 tab, 1 


Descriptors: *Soil properties, *Soils, *Databases, 
*Data storage and retrieval, *Water management, 
*Denmark, *Data interpretation, Agricultural en- 
Planning, Soil classification, Soil maps, 

tion, Irrigation, Drainage, W 


A nationwide soil database system was established 
in Denmark containing soil maps, analytical data, 
and soil classification. system is widely used in 
—— planning at county and national levels. 
basic data used for the soil database system, 
and the exploitation poe this Se ig — in agricultural 
water planning, are described. The principles for 
the irrigation needs at a county level as 
well as those for nationwide ¢ mapping of the poten- 
tial need for drainage are given. Mapping of poten- 
tially acid sulfate soils, whi teapbrey ayn 
tion on drainage of wetlands, is described and the 
erate use of the soil database system in agricultur- 
pees 4 is discussed. (Author’s abstract) 
wes-ol 


USE OF SOIL AND CLIMATIC DATA TO PRE- 
DICT HYDRAULIC LOADING BEHAVIOUR 
OF IRISH SOILS, 

Kinsealy Research Centre, Dublin (Ireland). 

For primary bibliographic entry see Field 2G. 
W88-01922 


SNOW COVER DATA MANAGEMENT: THE 
ROLE OF WDC-A FOR GLACIOLOGY, 
World Data Center A for Glaciology, Boulder, 


Co. 
For primary bibliographic entry see Field 2C. 
W88-01961 


SOME HYDROLOGICAL ASPECTS OF 
RADAR RESEARCH IN THE 


iGDOM. 
Birmingham Univ. (England). Dept. of Civil Engi- 


neering. 
L. D. Cluckie, P. F. Ede, M. D. Owens, A. C. 
eee, and C. G. Collier. 

Hydro! Sciences Journal HSJODN, Vol. 32, 
oy 3, 329-346, September 1987. 13 fig, 3 tab, 25 


Descriptors: *Data interpretation, *Radar, *Flood 
forecasting, Weather, Remote sensing, Hydrome- 
teorology, Flooding, Modei studies. 


In the United Kingdom, as in many other coun- 
tries, there is an on-going research and develop- 
ment program aimed at extending the use of radar 
technology to investigate and Benge ase: —, 
phenomena. In recent years 
include quantitative applications in the ha Ba 
i and hydrological areas with the 
advent of real-time flood forecasting and control as 
a serious possibility for water authorities. Outlined 
here is some of the more recent work carried out 
in the flood forecasting and analysis are within the 
United Kingdom; described are some of the 
models, results and strategies adopted in this re- 
search. An historical perspective is provided but 
the paper primarily concentrates upon describing 
more recent activities that have not yet received 
wide publication. (Lantz-PTT) 
W88-01964 


DEVELOPMENT OF QUANTITATIVE ESTI- 
MATES OF UNCERTAINTY IN ENVIRON- 


MENTAL RISK ASSESSMENTS WHEN THE 
SCIENTIFIC DATA BASE IS INADEQUATE, 


Environment International, Vol. 12, No. 6, p 643- 
647, 1986. 2 tab, 37 ref. 


Descriptors: *Data interpretation, *Risk assess- 


ment, ‘*Uncertainty, Estimating, Regulations, 
Technology, Water riiaien effects, Toxicity. 


The reasons for developing quantitative estimates 
tal risk 


are discussed along with a method for developing 
them which involves scientific judgement. In the 
situation considered here the regulatory needs are 
ahead of the science, which makes the dev 
sant of das eatiueiee of emanate 
but not impossible. Quantitative estimates for all 
uncertainties involved in the estimation of risk 
resulting from exposure to volatile organic com- 
pounds (VOCs) in water are 

and tabulated. By far the est contribution to 
the uncertainty in the risk estimates for VOCs in 
drinking water are due to uncertainty in the ex- 
trapolation of the dose-response curve to low 
levels. The uncertainty due to tion is on 
the order of 10,000 and 1,000,000 

nents of the anal pe may contribute uncertainties 
of a few orders of magnitude. fe carla ae 
uncertainties are in the toxicological data base and 
the manipulation of it needed to estimate risk. The 
data base and manipulations needed to estimate 


W88-02025 


INFLUENCE OF RAINGAGE INTEGRATION 
TIME ON MEASURED RAINFALL-INTENSI- 
TY DISTRIBUTION FUNCTIONS, 

Communications Research Centre, Ottawa (Ontar- 


io). 
For primary bibliographic entry see Field 7B. 
W88-02046 


TECHNIQUE FOR THE ANALYSIS OF THE 
RESPONSE OF DAMS TO EARTHQUAKES, 
Texas Univ. at Austin. Dept. of Civil ineeri 
For primary bibliographic entry see Field 8A. 
W88-02061 


ANALYSIS OF PUMPING TESTS IN WELLS 
WITH CAPACITY EFFECT TAKING INTO 
CONSIDERATION THE ENTRANCE WELL 
LOSS (PRISE EN COMPTE DE LA PERTE DE 
CHARGE A L’ENTREE LORS DE L’ETUDE 
DES NAPPES D’EAU SOUTERRAINES PAR 
POMPAGE DANS DES PUITS A EFFET DE 
CAPACITE), 

Montpellier-2 Univ. (France). Lab. d’Hydrogeolo- 


gie. 
For primary bibliographic entry see Field 2F. 
W88-02099 


PROCEDURE FOR DETERMINING POTEN- 
TIAL GAS QUANTITIES IN AN EXISTING 
SANITARY LAND! 

Dynatech Corp., Cambridge, MA. 

For primary bibliographic entry see Field SE. 
W88-02119 


EVALUATION OF BIODEGRADATION KI- 
NETICS FOR PRIORITY POLLUTANTS, 
Engineering-Science, Fairfax, VA. 

For primary bibliographic entry see Field SD. 
W88-02210 


EVALUATION OF PERCENT REMOVAL VAR- 
IABILITY FOR PRIORITY POLLUTANTS IN 


POTWS, 
Indiana Univ. Northwest, Gary. Lab. for Environ- 
mental Research. 


For primary bibliographic entry see Field 5D. 
W88-02222 


PERFORMANCE EVALUATION OF THE AN- 
AEROBIC FLUIDIZED BIOFILM REAC- 
TOR: METHANE PRODUCTION FROM GLU- 


National Cheng Kung Univ., Tainan (Taiwan). 
Dept. of Environmental Engineering. 

For primary bibliographic entry see Field 5D. 
W88-02223 


EVALUATION OF ALTERNATIVE HYDRO- 
ae METHODS FOR HYDRAULIC 


GKY and Associates, Inc., Springfield, VA. 

 berstderen ip atic g pastels bey o 
Transportation Research Record TRRED lo. 
1073, p 28-34, 1986. 4 fig, 3 tab, 12 ref. 


Descri “Data *Hydro, 
= iptors: cee ar y raationuine elie 


Hors Sia. sHydrodyn poy me. 
Rainfall, Runoff, oe, Wartmnde Commidies studies. 


A protocol is established to evaluate nine methods 
wood. The sonst Data from one site are 
he canes oS Soe oe ees S 
eon on 


The test ewer’ that Snyder’s method and 

its modification by Constant are superior. The pro- 

compeieaniys évelition of hydiegnayh gueae- 

com| ive uation o} genera- 
tion methods for use in watersheds. The 
comprehensive evaluation would draw on a nation- 

al database and would determine criteria for —— 

ing appropriate hydrograph generation 

support dynamic hydraulic analysis. (Author’s os 

stract, 

W88-02355 


DATA BASES: GETTING THE MOST FOR 
YOUR MONEY, 

Montgomery (James M.), Inc., Pasadena, CA. 

B. M. Chow 

Journal of the American Water Works Association 
JAWWAS, Vol. 79, No. 6, p 56-61, June 1987. 5 
fig, 3 ref. 


Descriptors: a *Policy making, *Decision 
i = aoe Computers, Design 


Paris-7 Univ. (France). Lab. de Physico-Chimie de 
l'Atmosphere. 

For primary bibliographic entry see Field 5B. 
W88-02409 


COMPUTERS AND WATER RESOURCES 
EDUCATION: A PROJECTION, 
Polytechnic Inst. of New York, Brooklyn. 
G. Bugliarello. 





Journal of Water Resources Planning and 
ment JWRMDS, Vol. 113, No. 4, p 498-511, Jul 
1987, 5 fig, 12 ref. 


: *Education, * puters, *W: 
sources, Water cycle, Technology, Data 
‘ficial intelli 


The future impact of computers on re- 
sources education is assessed in terms of the nature 
of the educational pcemanaany et: pn why Aran 
tion, and Goeaiak of of the its of the 
water resources field aw omniyes and 


for water resources (’hydrochips’). (Author’s 
stract) 
W88-02415 


ANIMAL DECISION MAKING AND ITS ECO- 

LOGICAL CONSEQUENCES: THE FUTURE 
OF AQUATIC ECOLOGY AND BEHAVIOR, 

Simon Fraser Univ., Burnaby (British Columbia). 


of 
Dept. of Bogie Scns entry see Field 2H. 
W88-02423 


OPTIMIZING THE DESIGN OF AN ACTIVAT- 
SLUDG INDARY CLARIFIER 
SYSTEM VIA UNIVARIATE SEARCH TECH- 


NIQUE, |. : ro wee 
— Univ. of Singapore. Dept. of Civil Engi- 
and G. S. 


. Lee. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 1, p 1-9, May 1987. 1 tab, 13 ref, append. 


Descriptors: *Univariate technique, *Data process- 
ing, * es a *Wastewater treatment, *Design 

*Optimization, Automation, Costs, Acti- 
vated sludge. 


A simple and effective univariate search tec 


design pi 
commie (IBM-PC). The results of this study indi- 
cated that the least-cost design of a typical activat- 
od Seteniegey es creas See bee 
tained within 4 min on an IBM-PC. Besides, the 
__ was also found capable of 
the optimum solution over a wie range 
pe Be step size of search chosen. (Author’s 


Wee-02475 
8. ENGINEERING WORKS 
8A. Structures 


DESIGN AND CONSTRUCTION--THEODORE 


Theodore Ship Channel, a spur of the Mobile Ship 
Channel, is situated within Mobile Bay, near 
Mobile, Alabama. Located on the Alabama coast 
of the Gulf of Mexico some 120 miles east of New 


Orleans, Louisiana, the bay receives runoff from a 
river system that extends over a drainage basin of 
ly 45,000 sq mi. The Mobile Ship 

extends 31 miles in a northerly direction, 

from the entrance to the bay into the lower reaches 
of Mobile River. Construction of the Theodore 
Channel, first conceived in the mid-60’s, 
began in 1979 as a means to relieve traffic conges- 
Mobile Harbor. Increased coal exports and 

ici of the Tennessee-Tom- 


vary from about 1 on 
‘Teconeill (2) It is 
million 


tests performed on 
ge # construction showed that the shear 
ate dhles hove touen ter comanent 
of psf; (5) There have been a few examples of 
cst cornet, yet 0 eth fares ve 9° 
corner, yet no catastrophic failures have oc- 
Various forms of slope protection, in- 


SES various spe- 
tach ay, tere gran, various pe 
erosion has caused some minor 


the i is better than first 

anticipated. The need for maintenance of the island 

tho idenh fotensun-is antameey. This cosuest 

ray Be is underway. This contract 

the initial dike be raised to an eleva- 

of senciantily 12 ft, utilizing suitable mate- 

from inside the island. (See W88-01522) 
tz-PTT) 

88-01524 


Ses to ber Sreped mater (4) = tha 
the disposal island 


IMPROVING CHANNEL RELIABILITY AND 
IG ENVIRONMENT: A BAL- 
ANCED APPROACH AT READS LANDING, 
(oon Simei uae 


IN: ‘Thind United States - The Netherlands Meet- 
ing on Dredging and Related borg: we oa 10-14 
September 1984, Char! South Carolina. Final 
Report, March 1987. p 30-35, 2 fig. 


i *Dredging, *Sedimenta- 
Pag oe mw poe 
pr 


The U; Mississippi River (UMR) 9-foot Navi- 
sota, to the mouth of the Ohio River at Cairo, 
District of the Corps of Engincers is responsible 
oO! of Engineers is responsible 
for and maintenance of the northernmost 
<— miles. The states of Wisconsin, 
ante peers Sees ee ee 
river. spe acne parame as. <a | 
of locks and dams, channel control structures, and 
by dredging shoals that build in the —— 
es en ot eS 
tion using this navigati yject is long, 
sr ene Pu serge Seen Loe 
1974 19 1960 indicated that a shallow sediment trap 
dredged in the Chi River delta would 
reduce dredging requirements by 90%. Hydraulic 
ake Seen. ae wide trape rather 
narrow trap. Dredged material was 
disposed in an abandoned gravel pit located 1 
uiaiiaie mathedee sree ker Gee bes 
water monitoring program has been insti- 
ee ts caged iy and private water supplies 
in the vicinity of the gravel pit. (See also 
01522) (Lantz-PTT) 
W88-01525 


INMENTAL CON- 
MODIFICATION OF A NAVIGA- 

TIONAL PROJECT IN COASTAL LOUISIANA, 

Army Engineer District, New Orleans, LA. 

For primary biblicgraphic entry see Field 6G. 

W88-01532 


ACCOMODATING ENVIRO 
STRAINTS- 


ENGINEERING WORKS—Field 8 


Structures—Group 8A 


BEACH RESTORATION ON SANDY HOOK, 
GATEWAY NATIONAL RECREATION AREA, 
FROM MAINTENANCE DREDGING OF AM- 
BROSE AND SANDY HOOK FEDERAL NAVI- 
GATION CHANNELS, 

Army Engineer District, New York. 

J. Zammit, and W. F. Slezak. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. F 
Report, March 1987. p 106-110, 2 fig, 1 tab. Con- 
tract No. DACWS51-83-C-0006. 

Descriptors: *Sandy _ Channel, *Ambrose 
Channel, *Channel *Navigation, 
*Ecological effects, *Beach restoration, *Dredg- 
ing, Ecology. 


Ambrose Channel and Sandy Hook Channel are 
the main entrance channels into the Port of New 
York. Approximately 200 million tons of com- 
merce pass through the Port of New York every 
year. Sandy Hook Channel is maintained to a 
width of 800 ft and to a depth of 35 ft at mean low 
water. This channel serves barge traffic and also 
deep draft vessels heading to and from berthing 
areas in the lower Arthur Kill and the Raritan 
River. Maintenance dredging is required about 
every 2 years in each of channels. Approxi- 
mately 800,000 cu yd are removed every 2 years 
from Ambrose Channel, while about 500,000 cu yd 
are removed from Sandy Hook Channel every 2 
years. In November of 1981, two lanes of four-lane 
north-south highway were washed out. Washout 
of the remaining two lanes of highway and refor- 
mation of an inlet through Sandy Hook weere 
likely to occur unless action was taken to stabilize 
the beach. In August 1982, a supplemental appro- 
| riation was passed to begin providing hydraulic 
to the Sandy Hook area. The project accom- 
plished its goals of providing a wider base for 
Sandy Hook so that a breach of the spit which 
would threaten access to the Hook’s resources is 
unlikely. Regular renourishment will be required, 
however, to maintain the shoreline. Maintenance 
dredging of nearby navigation channels provides 
sand of suitable quality and quantity that can be 
utilized for this purpose. Continued efforts will be 
made to dispose of clean sands in the offshore zone 
in lieu of ocean dumping, when direct placement is 
not feasible. In addition to protection of facilities 
and the access road, park users have benefited 
from a wide recreational beach, one of the largest 
in New Jersey. Further, valuable floral and faunal 
habitat has been recreated at the site. (See also 
W88-01522) (Lantz-PTT) 
W88-01534 


SAFETY CRITERIA FOR CHANNEL DEPTH 

DESIGN, 

Rijkswaterstaat, The Hague (Netherlands). 

E. J. van de Kaa. 

IN: Third United States - The Netherlands Meet- 

ing on Dredging and Related bor eee 10-14 
ber 1984, Charleston, South Carolina. Final 

Report, March 1987. p 213-223, 6 fig, 1 tab. 


Descriptors: ‘*Channels, “Design standards, 
Safety, Structural apd —— testing, 
Mathematical studies, Risk 


During the design of engineering works in water- 
ways much emphasis is laid on reducing costs (for 
construction as well as management and mainte- 
— and increasing benefits. The probabilistic 

design methods that are being developed are most 
helpful in this respect. By a better statistical treat- 
ment of uncertainties, they have shown that it is 
often possible to reduce long-established safety al- 
lowances considerably and still conserve a high 
degree of safety. The maximum risk that is accept- 
able is a point of crucial importance for these 
methods. How these risks can be dealt with is 
illustrated with the design of the depth of the 
channels for 22-m draught ships to Rotterdam. For 
that design a philosophy was developed to arrive 
at adequate safety standards. To quantify the de- 
veloped criteria a number of desk studies, physical 
scale model pe. mathematical calculations, and 
studies on a maneuvering simulator were per- 
formed. A I description is given of the studies 





Field 8—ENGINEERING WORKS 
Group 8A—Structures 


that were performed to pad cones uantify the risks associat- 
ed with these standards. These risks are compared 
with similar, existing risks to arrive at quantitative 
values for the safety criteria that were finally 
adopted. (See also W88-01522) (Lantz-PTT) 
W88-01545 


MATHEMATICAL MODELING OF SHIP OP- 
ERATIONS IN RELATION TO THE DESIGN 
OF LARGE HARBOURS, 

Maritiem Research Inst. Nederland, Wageningen. 
S. G. Tan, and J. A. Pinkster. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Le eo dg 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 230-262, 22 fig, 31 ref. 


Descriptors: *Mathematical models, Pong *Navi- 
gation, *Harbors, ulic 


Design standards, Hydra 
profiles, Waves, Jetties, Hydraulic nae Model 
studies. 


The mathematical modeling of some aspects of 
ship operations in relation to the design of large 
harbors is described. These concern a ma- 
neuvering ship in the harbor, the vertical motions 
of a ship in low water, the motions of vessels 
moored to jetties, and the behavior of a cutter 
suction dredge in waves. In most cases the results 
of the mathematical models show a correla- 
tion with data of model tests which have recently 
been conducted in the laboratories of the Maritime 
Research Institute Netherlands. Although more 
validation 


y 
to judging the performance ety of ship 

(See also W88-01522) (Lantz-PTT) 
88-01547 


ADVANCE MAINTENANCE IN NAVIGATION 


Army Engineer Waterways Experiment Station, 
Vicksburg. MS. Hydraulics L Lab. 

M. J. Trawle. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 268-273, 7 fig. 


Descriptors: *Advance maintenance, *Dredgi 
*Maintenance, *Navigation channels, Costs, 
nomic aspects, Shoals, tation. 


2, 


Advance maintenance is a procedure that in many 
cases has the potential of reducing overall mainte- 
nance dredging costs by reducing mobilization/ 
demobilization costs and at the same time improv- 
ing project quality. The two examples of advance 
maintenance represent effective advance mainte- 
nance projects in that both dredging frequencies 
were reduced and project qualities improved with- 
out any increase in shoaling rates. In many cases, 
the addition of advance maintenance to a project 
causes some increase in the amount of material 
trapped, which means that the increased shoaling 
rate must be weighed against the reduction in 
dredging frequency or im el project quality to 
determine the worth of advance maintenance. 
Since the potential benefits can be substantial, ad- 
vance maintenance should be given consideration 
in any navigation channel requiring periodic main- 
tenance. (See also W88-01522) (Lantz-PTT) 
W88-01549 


STUDY OF THE IMPACTS OF REDUCED 
DREDGING PROCEDURES ON THE NAVIGA- 
BILITY OF THE UPPER MISSISSIPPI RIVER, 
Army Engineer Waterways —_— Station, 
Vicksburg, MS. Hydraulics Lab. 


For primary bibliographic entry see Field 2J. 
W88-01550 


UNIQUE DESIGN ASPECTS OF A LARGE- 
SCALE EXPERIMENTAL SAND BYPASSING 
SYSTEM, 


Coastal Engineering Research Center, Vicksburg, 


MS. 

T. W. Richardson. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related om 10-14 

Sentiaiber 1984, Charleston, South Carolina. Final 

Report, March 1987. p 280-286, 4 fig, 9 ref. 


Descriptors: *Sand bypassing system, *Oceanside 
Harbor, *Coastal engin *California, 

“Dredging, Pumps, Hydraulic equipment, Moni. 
toring, Design standards, Performance evaluation. 


Several aspects of the design and implementation 
of an experimental sand bypassing system for 
Oceanside Harbor, California, that are unique or at 
least unusual for this type of dredging 
apparatus are described. The system is intended to 
be part of a 5-year experiment to determine the 
feasibility of several sand bypassing concepts on a 
large-scale, long-term very The — le sand 
bypassing experiment test sev co 

that are unusual to oe mY long-term i \- 
tions of this type: (a) Seasonal operation at differ- 
ent locations in the general project site, in response 
to an a oie ype seeped shoal- 
ing patterns; ise 0 ps, Or eductors, as 
the sama gqoovery sub alse paseging dgvihe wan 
movable jackup barge as the main system platform; 
(c) Phased construction of the system to allow its 
final design to evolve in response to lessons 
learned; @P Potential use of fluidizers as a means of 
extending the system’s zone of influence; (e) Exten- 
sive monitoring of system performance and and the 
effects of continuous bypassing on adjacent beach- 
es; and (f) Application of Supervisory Control and 
Data Acquisition technology to system control and 
monitoring. The system was scheduled to 

operation in the development phase configuration 
in 1985. The sequential testing of its major rae os 
nents will allow rye teteeer evaluation of their 


ness. If it could 
develop an entirely new category o' ~ am equipment for 
harbor maintenance in conjunction with beach 

or (See also W88-01522) (Lantz-PTT) 
W38-0 


SIMULATION STUDY OF THE NAVIGABIL- 
ITY OF THE MAIN SHIP CHANNEL IN 
MOBILE HARBOR, 

National Maritime Research Center-Kings Point, 
pA Computer Aided Operations Research Facili- 


Fd M. O’Hara, and A. D. D’Amico. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related [pcm 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 287-291, 1 fig, 1 tab, 1 ref. 


Descriptors: *Simulation analysis, *Navigation, 
*Channels, *Mobile Harbor, *Alabama, Channel 
depth, Dredging, Sedimentation, Computer 
models, Navigation channels. 


The Port of Mobile is one of the major US coal 
ports. Transit into and out of the port by large 
vessels is made possible by an age ay 30- 
nm-long ship channel extending from the Gulf of 
Mexico, through Mobile Bay, and into the Mobile 
River. At present, the controlling channel depth is 
40 ft and the channel bottom width is 400 ft 
throughout most of the channel’s length. This con- 
trolling depth bmg os many deeper draft vessels 
of the 50,000 plus DWT class from loading to full 
capacity. The required light loading of larger ves- 
sels makes the movement of cargo more expensive, 
thus restricting the use of the port by these vessels 
and a the port’s efficiency. A proposed 
harbor modification plan would provide the Port 
of Mobile with a design which will enable deep- 
draft vessels in the 50,000 to 150,000 DWT class to 
transport cargo more efficiently and, thus, lower 
costs and increase the Port’s throughput. Prior to 
the implementation of this plan, however, it is 
necessary to determine whether large, deep-draft 
vessels can safely navigate the og 400-ft- 
wide, 55-ft-deep ship channel. The 

Aided Operations Research Facility (CAORE) 
project was directed toward this objective. The 
design vessel of interest was a loaded 150,000 
DWT collier, identical to that described for the 
Hampton Roads project. To examine the channel’s 
navigability, the proposed harbor design plan was 


168 


modelled on the simulator. Seven pilots from the 


design. The pilots were able to navigate successful- 
ly in the straight portions of the channel but zones 


changes were required. A dredging effort to in- 

Greate channel width in the Port of Mobile thet 

ae ices canal cae soa a 

the entire channel lenght, would represent a 

siderable cost savings. (See also W88-01522) 
tz-. 

W88-01552 


DESIGN AND MANAGEMENT OF DREDGED 
MATERIAL CONTAINMENT AREAS TO IM- 
PROVE HYDRAULIC PERFORMANCE, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 5E. 
W88-01602 


ISABELLA DAM SPILLWAY KERN RIVER, 
CALIFORNIA: HYDRAULIC MODEL INVES- 
TIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 
W. G. Davis. 

Available from the National Technical Information 
Service, Springfield, VA. 22161. Technical 
HL-87-11, August 1987. Final Report. 48 p, 2 fig, 6 
tab, 10 photos, 14 plates 


Descriptors: *Isabella Dam, *Spillways, *Kern 

River, *California, *Hydraulic *Model 

> oo Hydraulic Bie og Flow patterns, Channel 
low. 


Tests were conducted on a 1:50-scale model of 
Isabella Dam Spillway to determine the adequacy 
of proposed way, dam, and channel improve- 
ments. The model my nj gy ea Be gga 
voir 800 ft wide by 1,100 ft long, the spillway, and 

the entire length of the exit channel. Unsatisfactory 
flow conditions were observed in the vicinity of 
the spillway crest due to approach conditions to 
the spillway. Large cross waves, present in the exit 
channel just downstream of the spillway, resulted 
in occasional overtopping of the right wall. A 
grouted rock dike that provided satisfactory flow 
conditions at the spillway and ret naa 
throughout the exit channel was placed adjacen 

the existing spillway approach wall. (Author's ~ 


stract 
W88-01613 


IN SITU REPAIR OF DETERIORATED CON- 
CRETE IN HYDRAULIC STRUCTURES: FEA- 
SIBILITY STUDIES, 

Brookhaven National Lab., Upton, NY. Process 
Sciences Div. 


R. P. Webster, and L. E. Kukacka. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87-004607, 
A03 in copy, AO1 in microfiche. Technical 
Report R , May 1987. Final Report. 80 
P. 15 Bg, i tab, 21 ‘ref. Support Agreement No. 


Descriptors: *Hydraulic structures, *Maintenance, 
*Concrete repair, *In situ repair, Cracks, Spalling, 
Pressure injection, Polymers, Feasibility studies, 
Structure engineering, Case studies, Reinforced 
concrete. 


bv results of a —— conducted to identify the 

pair methods and materials currently being used 
to repair and rehabilitate conlorete strectures dete- 
riorating as a result of cracking and spalling are 
presented. These repair methods and materials 
were evaluated for ‘their. os ara to the in situ 
repair of concrete hydraulic structures. From this 
evaluation, the following three repair techniques 
were identified as best suited for in situ repair 
procedures: pressure injection, polymer i impregna- 
tion, and addition of reinforcement. Case histories 
illustrating the application of each technique are 
presented. Recommendations are made for work to 





be performed to make these s: more applica- 
ble to the repair of hydraulic structures. (Author’s 


) 
W88-01656 


STRENGTH DESIGN OF REINFORCED-CON- 
CRETE HYDRAULIC STRUCTURES. REPORT 
6; ANALYTICAL STUDY OF THE ULTIMATE 
BEHAVIOR OF MODEL REINFORCED-CON- 


UITS, 
Univ., — Dept. of Civil, Environ- 


tal, and Archi ents ene e tl 
-_ 

primary bibliographic en! ield 8F. 
waeoles? 


HYDRAULIC MODEL STUDY OF BRANTLEY 
DAM SPILLWAY,__.. 
Bureau of Reclamation, Denver, CO. Hydraulics 


4 primary bibliographic Field 8B. 
‘or entry see k 
W88-01666 


SEDIMENTATION AND THE ECONOMICS OF 
SELECTING AN OPTIMUM RESERVOIR 
Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

bibliographic entry see Field 2J. 


For primary 
'W88-01676 


TWO ADJACENT PIPE DIAMETERS AT THE 


1 Engineeri M 
primary bibliographic entry see Field SF. 
W88-01678 


NONCONVEXITY OF THE RESERVOIR 
jn caw PROBLEM, 

Montreal. 
re Turgeon, and G. Brosseau. 
Water Resources Research WRERAQ, Vol. 23, 
No. 8, p 1689-1691, August 1987. 6 fig, 6 ref. 


Descriptors: * ‘Reservoir design, *Reservoir sites, 
Reservoirs, *Hydraulic design, *Design criteria, 
pen: ag Sen etna vedi, abe § Non- 
convexities, Economic aspects, Computer models. 


reservoir design problem is concerned with 

the sites on a river where reservoirs are 

to be built and determining the size of the installe- 
tions. The solution must minimize the total con- 

struction siren ah ola 

to whether the 


monthly records 
that the problem can be solved by a deterministic 
optimization The problem has noncon- 
ee ee ene ee See See Spee 
pletely incorrect solution. A branch-and-bound 
method using concave overstimation is dev 
for dealing with these nonconvexities. This 
rithm can be applied to concave cost functions or, 
in fact, to any separable nonconvex relations, and 
guarantees a globally optimal solution to be found 
oe eee ene 
in Turgeon’s software for the best 
development scheme for a river valley in order to 
eliminate the possibility of not converging to the 
optimal solution, which users have found unac- 
ceptable. (Wood-PTT) 
W88-01701 


METHOD OF IN-SITU LEACHING OF ORES, 
ISL Ventures, a San Francisco, CA. 


For primary bi bliographic entry see Field 5G. 
W88-01778 


METHOD OF PRODUCING LARGE BODIES 
OF ICE, 


For primary bibliographic entry see Field 8F. 


W88-01781 


DREDGE ENVIRON PROTECTION ASSEM- 


Fon’ bibliographic Field 5G 
il id i iaikty sie Pane 50. 
W88-01784 


METHOD FOR CONTAINING OIL AND/OR 
GAS WITHIN A BLOW-OUT COVER DOME, 


1785 


ee ae AND 
WATER SYSTEMS IN DEVELOPING ¢ COUN- 


TRIES, ‘ 
peg for International Development, Washing- 


ton, 
For primary bibliographic entry see Field 5F. 
W88-01890 


ESTIMATION OF THE RELIABILITY OF A 
HIGH - DAM, 
For primary bibliographic entry see Field 8D. 
W88-01902 


MODEL OF A HIGH-HEAD BOTTOM SPILL- 
WAY WITH INTERACTION OF CONCENTRIC 
SWIRLED 


FLOWS, 
For primary bibliographic entry see Field 8B. 
W88-01906 


TURBULENCE INTENSITY IN TRANSITION 
SECTIONS OF POOLS IN TRAPEZOIDAL 


ALS, 
For primary bibliographic entry see Field 8B. 
W88-01908 


DETECTION OF VOIDS BETWEEN STEEL 
LININGS AND CO) 


INCRETE, 
V. E. Romanchuk, and I. P. Pomazueva. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. a June 1987. 2 fig, 3 ref. Translat- 
ed from Gidrotekhnische Stroitel’stro, No. 12, De- 
cember 1986. 


Descriptors: *Voids, oe 5, 

bese lemma gs, *Concrete, 

Conduits, acquisition, Radioisotopes. 

The concrete-encased steel structures of high-head, 
conduits a closed contact at 


processing by subtrac- 
tion or by compensation by a direct current (in the 
analog scheme of Seog he dager of pulses). 
Case studies are utilized to illustrate the use 
of this technique. (Lantz-PTT) 


ENGINEERING WORKS—Field 8 


Hydrauvlics—Group 8B 


W88-01909 


TECHNIQUE FOR THE ANALYSIS OF THE 
RESPONSE OF DAMS TO EARTHQUAKES, 
Texas Univ. at Austin. Dept. of Civil Engineering. 
V. Lotfi, J. M. Roesset, and J. L. Tassoulas. 
Earthquake Engineering and Structural Dynamics 
UJEEBG, Vol. 15, No. 4, p 463-490, May 1987. 16 
fig, 24 ref, 2 append. 


Descriptors: *Data interpretation, *Dams, *Earth- 
quakes, *Dam foundations, Simulation, Concrete 
dams, Concrete foundations, Finite element 
method. 


A finite element technique is ae for two- 

cohen a dynamics of dam-water- 
foundation systems taking into account all interac- 
tions rigorously. Water- foundation interaction, 
which previous developments have only simulated, 
is considered by oe proper payee at the 
fluid-solid interface. ore, the technique 
permits treatment of uyered foundations. An appli- 
cation to a concrete gravity dam-water-foundation 
system is presented and discussed. (Author’s ab- 
stract 


W88-02061 


SCOUR PROTECTION FOR LOCKS 
a 2-10, UPPER MISSISSIPPI RIVER, 

y Engineer Waterways Experiment Station, 
Vicksburg MS. Hydraulics Lab. 
J. V. Markussen, and S. C. Wilhelms. 
Available from the National Technical Information 
Service, Springfield, ee 22161. Hydraulic 
Model Investigation. Tec Report HL-87-4, 
April 1987. Final Report. 52 p, 22 fig, 7 ref, 2 
plates, append. 


Descriptors: *Scour, *Locks, *Dams, *Mississippi 
River, *Hydraulic models, *Erosion, *Model stud- 
ies, Riprap, Hydraulic structures, Hydraulic engi- 
neering. 


A 1:70-scale physical model of a typical spillway 
section of the locks and dams on the Upper Missis- 
sippi River was used to determine the probable 
cause of the scour that has occurred at these 
projects. It was determined that single-gate oper- 
ation on the spillways created hydraulic conditions 
conducive to scour. A 1:42-scale model was used 
to sayy suitable riprap protection. Two grada- 
tions of fill material were found suitable and two 
gradations of riprap were adequate for protection 
downstream of the tainter gates and roller gates at 
these structures. The geometric layout of the 
riprap depended upon the slope of the scour hole 
be repaired. Lock and 2 was studied 
patbe R because of its unique stilling basin con- 
figuration and operation schedule. Riprap protec- 
tion similar to the other projects was devised for 
Lock and Dam 2. (Author’s abstract) 
W88-02283 


ENHANCEMENT OF RIPARIAN ECOSYS- 
TEMS WITH CHANNEL STRUCTURES, 

Rocky Mountain Forest and Range Experiment 
Station, Tempe, AZ. Forestry Sciences Lab. 

For primary bibliographic entry see Field 4A. 
W88-02385 


OPTIMAL CANAL LOCATION USING ENVI- 
RONMENTAL MAPPING, 

Lower Colorado River Authority, Austin, TX. 
Water Policy and Programs Div. 

For primary bibliographic entry see Field 6A. 
W88-02416 


8B. Hydraulics 


THIRD UNITED STATES - THE NETHER- 
MEETING ON DREDGING AND RE- 

LATED TECHNOLOGY. 

For primary bibliographic entry see Field 5G. 

W88-01522 





Field 8—ENGINEERING WORKS 
Group 8B—Hydraulics 


COASTAL AND INLET PROCESSES NUMERI- 
CAL MODELING SYSTEM, 
_ Engineering Research Center, Vicksburg, 


My a Vemulakonda. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Lb wer 24 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 224-229, 10 ref. 


Descriptors: *Coastal en, 

models, *Inlets, oHdsatic ro! les, *Ecological 
effects, a channels, Hydraulic structures, 
Coastal nlet Processes Modeling System, Hy- 
draulic models. 


, *Mathematical 


With the improved understanding of coastal proc- 
esses and the availability of very high speed com- 
puters and efficient computation techniques, it is 
economically feasible to use numerical modeling 
systems to study the impact of large-scale engi- 
works on coastal processes. Ly systems 
have » Sy advantage that, unlike physical hydraulic 
and movable-bed models, once the systems are 
built and tested, they can be lied to different 
a with much less additional effort and 
they can be used to examine several 
different problems such as the effects of coastal 
structures, disposal of dredged material, modifica- 
tion of navigation channels, and estimating mainte- 
nance dredging requirements. The development of 
one such modeling system at the US Army Engi- 
neer Waterways Experiment Station, Coastal Engi- 
neering Research Center, is described. The system, 
known as the Coastal and Inlet Processes ‘CIP) 
Modeling System, was developed in response to 
the long-term needs of the Corps of Engineers. 
(See also W88-01522) (Lantz-PTT) 
W88-01546 


CEMENT GROUT FLOW BEHAVIOR IN 
FRACTURED ROCK. 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

For primary bibliographic entry see Field 8G. 
W88-01603 


HYDRAULIC ieee STUDY OF BRANTLEY 
DAM SPILLWAY, 

Bureau of Reclamation, Denver, CO. Hydraulics 
Branch. 

E. R. Zeigler. 

Report No. GR-87-7, May 1987. 35 p, 23 fig, 1 tab. 


Descriptors: *Hydraulic profiles, *Hydraulic 
models, *Hydraulic structures, *Dams, Spillways, 
Channel flow, Sediments, Fiow velocity, Dis- 
charge capacity. 


Hydraulic model studies on the spillway at Brant- 
ley Dam in New Mexico confirmed the design of 
the spillway, slotted bucket energy dissipator, and 
the spillway tailwater channel. Side piers at the 
spillway entrance were modified to improve spill- 
way flow; and rating curves were obtained for 
spillway discharge versus reservoir elevation for 
both free flow and various gate o; gs. Sediment 
deposits, immediately upstream from the spillway, 
were also investigated. Spillway approach veloci- 
ties washed sediment over the spillway, with minor 
lowering of the spillway discharge. The slotted 
bucket energy dissipator worked very well. Imme- 
diately downstream from the energy dissipator, the 
tailwater channel was excavated out of bedrock; 
and then transitioned upwards to the bottom of the 
outlet channel. The maximum discharge readily 
eroded the flood plain downstream from the 
energy dissipator. A riprapped berm on each side 
of the tailwater channel protected the dam against 
erosion. (Author’s abstract) 

W88-01666 


NONCONVEXITY OF THE RESERVOIR 
one PROBLEM, 

Hydro-Quebec, Montreal. 
For primary bibliographic entry see Field 8A. 
W88-01701 


DEAD ENDS, RED WATER, AND SCRAP 
PILES, 


For primary bibliographic entry see Field 5F. 
W88-01896 


STRESSES AND FORCES IN LININGS OF 
TWO NONCIRCULAR PARALLEL TUNNELS, 
R. A. Dunaevskii. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 12, p 702-704, June 1987. 4 fig, 2 ref. Translat- 
ed from Gidrotekhnische Stroitel’stro, No. 12, De- 
cember 1986. 


Descriptors: *Stress, *Tunnel linin; vie, Nas *Tunnel aoe de 
draulics, Tunnels, Hydraulic pro 
cal studies. 


Noncircular parallel tunnels are components of 
many hydro developments. However, their behav- 
ior is still insufficiently studied, a point which is 
explained by the difficulty of ——— the 
stresses and forces acting 
method was developed 4 for cavuleting the li 
of a complex of deep noncircular parallel tunnels 
under the effect of an internal pressure and the 
ressure of groundwaters. The tunnels and their 
ini one ee ee 
tions are imposed on their number only by the 
possibilities of the computer being used. The rock 
mass is modeled by a linearly deformable medium 
ocelot eee See and Hiden vheag wd 
rock mass is inseparably tied to the lining. The 
method is based on numerical analytical methods 
and the Schwart algorithm. It was established that 
in cases where the relative distance between tun- 
nels, d/B > 2.5, the graphs of the stresses and 
forces of the left tunnel plotted against it can be 
ee by Pet ag which ye pai el 
aie values as d/B to infinity 
poy. acoteennge just one tunnel. In addition, an 
increase in the caluine average thickness of the 
linings, the stresses at the majority of points de- 
crease, and the bending moments and longitudinal 
forces increase. (Lantz-PTT) 
W88-01904 


MODEL OF A HIGH-HEAD BOTTOM SPILL- 
WAY WITH INTERACTION OF CONCENTRIC 
SWIRLED FLOWS, 

A. L. Zuikov, and G. A. Chepaikin. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 12, p 708-712, June 1987. 3 fig, 8 ref. Translat- 
ed from Gidrotekhnische Stroitel’stro, No. 12, De- 
cember 1986. 


Descriptors: *Spillways, * gy eg *Hy- 
draulic models, *Swirled low patterns, 
Flow profiles, Hydraulic structures, Hydraulic 
design, a 


Eddy spillways when compared with traditional 
schemes, have a number of advantages, such as the 
possibility of re-equipping temporary diversion 
spillways into service spillways and eliminating the 

construction of multilevel systems. This can create 
a considerable reduction of the volumes of works 
and capital investments on spillways of high-head 
hydro developments. The need to construct large 
energy - dissipating structures at the tunnel outlet- 
stilling basins, w: dissipators, ski-jumps, etc. is 
eliminated. An improvement of the cavi 1 con- 


pending on the local conditions, restrictions are not 
imposed on it with respect to the and route 
of the entrance and exit conduits location of 
the intakes, gate chambers, hydromechanical 
equipment, and transition of the swirled flows. The 
exit conduit can be made both in pressure and free 
flow variants. This its wide variation during 
tz-PTT) 


STABILIZED AERATION ON CHUTES, 

O. M. Aivazyan. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 12, p 713-722, June 1987. 5 fig, 3 tab, 17 ref. 
Translated from Gidrotekhnisc! 


he Stroitel’stro, No. 
12, December 1986. 


Descriptors: *Aeration, *Hydraulic properties, 
*Chutes, *Mathematical studies, Mathematical 
equations, Entrainment, Rapid flow. 


certain values of their is accom} 

by aeration, i.e., by entrainment of air 
into the liquid medium, which leads to satura- 
tion of the flow with air bubbles whose distribution 
and concentration depend on the particular condi- 
tions. Having occurred on an upstream stretch of a 
prismatic channel, aeration increases in the direc- 
tion of motion if the motion is accelerated or 
decreases if motion is decelerated, stabilizing on 
reaching a uniform motion. Knipe de Rn 
development of aeration is examined. According to 
the le existing in hydraulics, transition of a 
Sradeany varied flow into a uniform flow occurs 
on an infinite | but on chutes uniform flow 
and of aeration occurs at comparative- 
ly small distances from the inlet. Mathematical 
methods are used to quantify this stabilization. 
(Lantz-PTT) 

W88-01907 


The motion of rapid (Fr > 1) flows on chutes at 
parameters panied 


TURBULENCE INTENSITY IN TRANSITION 
SECTIONS OF POOLS IN TRAPEZOIDAL 


|ALS, 
I. S. Rumyantsev, A. B. Maslov, and D. A. 
Yusupov. 
Hydrotechnical Construction 
No. 12, p 723-725, June 1987. 2 fig, 8 ref. Translat- 
ed from Gidro' 


HYCOAR, Vol. 20, 


tekhnische Stroitel’stro, No. 12, De- 
cember 1986. 


Descriptors: *Canals, *Pools, *Hydraulic flow, 
*Turbulence, *Hydraulic structures, Flow profiles, 
Baffles, Flow velocity, Hydrodynamics, - 
tors. 


Transition for rapid and tranquil flows at places of 
porwr sg ge inmates eyenguapee tae of 
canals is characterized by a considerable level of 
—— large salar and pressure gradients, 
and the presence of horizontal and vertical whirl- 
ee re special studies due 
to the increased hy: lynamic effect of swinging 
of the Gee ou sndtnent dole elements of canals. Inves- 
tigations of the turbulent structure of the flow 
were carried at the Hydraulic Laboratory of the 





ditions in the waterway as a consequence of: reduc- 
ing the flow velocity can also create a savings, due 
to a reduction in the requirements imposed on the 
quality of making the linings. In other cases, the 
danger of erosion of the linings can be eliminated, 
reducing operating expenses. The investigated 
spillway is intended for conventional service use - 
vertical-lift and radial gates operating in normal 
free flow regimes with a high capacity, and possi- 

bly the passing of trash. This spillway system is 
based on the effect of the interaction of poner ae 
oppositely swirled flows, which satisfy the 

ments of passage, and the regulation of disc od 
and dissipations of excess kinetic energy 
flow at low level, fluctuation loads on conduit 
walls. Dissipation of the bulk of the excess energy 
is accomplished on a short section with a length of 
1.5-2 diameters of the exit conduit. This leads to 
convenient layouts under mountain conditions, and 
in the case of small spillway lengths, in the lower 
parts of gravity and arch dams. The layout of the 
investigated spillway system can be different de- 


170 


M Reclamation Institute on a model of a 
canal with a variable longitudinal bottom slope. 
The character of the c'! e in the values of the 
standard deviations of the fluctuations of the longi- 
tudinal and transverse components of the longitu- 
dinal velocity along the length of a smooth canal is 
practically the same. Regardless of the Froude 
numbers and relative width of the canal, the ten- 
dancy of the change in the investigated quantities 
remains constant. The installation of — 
structures on the transition sections of the poo! 
promotes a decrease of the relative values of the 
standard deviations of the bottom velocity fluctua- 
tion and a shortening of the line of decrease of the 
investigated quantities. The placement of a slotted 
baffle wall on the canal bottom leads to a three- 
fold decrease of the standard deviation of fluctua- 
tions of the longitudinal component of the bottom 
velocity. The most effective is the layout of 
the slotted baffle wall and block dissipators on a 
horizontal apron in combination with artificial 
roughness an on the chute. (Lantz-PTT) 
W88-01908 





PREDICTION OF WIND WAVE CHARACTER- 
ISTICS IN LARGE CAN. 


K. I. Zairov, P. P. Listrovoi, and R. R. R. Masumov. 

H Construction HYCOAR, Vol. 20, 
No. 12, p 729-732, June 1987. 4 fig, 7 ref. Translat- 
ed from Gidrotekhnische Stroitel’stro, No. 12, De- 
cember 1986. 


Descriptors: *Bank erosion, *Wind currents, 
*Waves, *Canals, *Mathematical studies, Channel 
flow, Hydraulic properties, Mathematical equa- 
tions. 


The operation of a number of large canals indicates 

that one of the factors in the deformation 

of their channel, is wind abrasion of a channel’s 

capes, Ee eer ne evaluation topse rine 

sion, its prediction when Sk ae ee 

ed canals, it is necessaty to estab! 

ot eetaas i he beeline of ives cal conde 

tions of narrow water areas, and in the presence of 
a method of 


range width 
was 40-96 m, depth in the axial zone 4.5-6.0 m, and 
average current velocity 0.5-0.9 m/sec. The 
OS et See” 
pe te ml rg: rn banhgsac se nde 4 
teristics were 


the calculated point 
under the asumption of no current (n = 0) onthe 
basis of known relations obtained aes wpe of 


(Lantz- 
W88-01910 


INFILTRATION RATES FOR SEPARATE 
SEWAGE COLLECTION SYSTEMS, 
=a” Haskins and Davey, Melbourne (Aus- 


bibliographic entry see Field SD. 
For Bema 


tte tae sates aie 
'AKING 


U so’ 
CAPRCITED, DANS DES PUITS A EFFET DE 
Montpelier 3 Univ. (France). Lab. d’Hydrogeolo- 


Eo primary bibliographic entry see Field 2F. 
W88-02099 


SAFE NAVIGATION SPEEDS AND CLEAR- 


Army Engineer Career re ea Station, 
Nae MS. Hydraulics Lab. 
S % fel. Vir ks mel. nical 
a. irginia. ec! 
HL-87-3, April 1987. Final Report. 76 p, 32 
fig, 2 tab, 28 plates. 


Descriptors: *Hydrodynamics, *Hydraulic proper- 
ties, *Navigati *Locks, *Ohio River, Water 
level, Towing, Squat, Propellers, Gates, Inland 
navigation. 

forse Ba investi; has identified four possible 
or IB th tow squat, the vertical 
Storeltae ion ones dines aitiodes tees Ge 
still water level, in the temporary lock at Locks 
and Dam 52. Based on tests with tows either self- 


from those for 
lor 
exiting tows. The maximum squat for almost every 


self-propelled test (entering or exiting) was located 
at the stern of the towboat. For loaded tows enter- 


Springfield, i : 
peg ei May 1987. Final Report. 84 p, 21 
fig, 7 ref, 4 append. 


: *Simulation analysis, *Model studies, 
*Navigation, *Savannah Harbor, *Georgia, Chan- 
nel flow, Mathematical models, Ships, Statistical 
analysis, Hydraulic models. 


is containership. To generate channel curren 
for input into the simulation, a hydrodynamic finite 
element model of the Savannah Harbor was devel- 


revolutions per minute, speed, and clearances to 
the channel edge. Results of this ye showed a 
small but consistent in 
the planned channel. (Author's —_ 
W88-02282 





REFLECTION OF A SHALLOW-WATER SOLI- 
TON. PART 2. NUMERICAL EVALUATION, 
Osaka Univ. (Japan). Faculty of Engineering. 

N. Sugimoto, Y. Kusaka, and T. Kakutani. 

Journal of Fluid Mechanics JFLSA7, Vol. 178, p 
99-117, May 1987. 9 fig, 16 ref, 2 append. 
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ENGINEERING WORKS—Field 8 
Hydraulic Machinery—Group 8C 


Descriptors: *Hydrodynamics, *Waves, *Solitons, 
*Mathematical studies, *Beaches, *Shores, *Shal- 
low water, Equations, Velocity, Edge layers. 


Reflection of a shallow-water soliton at a plane 
beach was investigated numerically based on the 
edge-layer theory. The offshore behavior in the 
shallow-water region was first obtained by solving 
the Boussinesq — under the ‘reduced’ 





values of the inclination a of the 
ae ising these solutions, the nearshore behav- 
ior was then evaluated to obtain the surface eleva- 
tion and the velocity distribution in the edge layer. 
Both offshore and nearshore behaviors illustrate 
the reflection of a shallow-water soliton. 
To check the applicability of the edge-layer 
Sous, a Ee any crete it’ was based on 
ry ay which the La- 
place pao was nee pet numerically under the 
boundary conditions at the free = 
face without introd the edge-layer 
Both results show a fairly good agreement for 
overall reflection behavior of a shallow-water soli- 
ton except for the surging movement at the shore- 
line. (Author’s abstract) 
W88-02327 


IMPACTS AGAINST THE WALL OF A 
Fer ma FLUIDIZED BED, 
‘ganisatie voor Ti Natuurwetenschappe- 
ijl Ondern Onderzoek, Delft (Netherlands). 
For primary bibliographic entry see Field 3A. 
W88-02434 


8C. Hydraulic Machinery 


MINE WATER - A RESOURCE FOR TRANS- 
PORTATION OF ORES FROM UNDER- 
GROUND MINES, 

Luleaa Univ. (Sweden). Div. of Water Resources 
Engineering. 
For primary bibliographic entry see Field 3C. 
W88-01589 


MAXIMUM DEPTH OF RESERVOIR DRAW- 


Hydrotechnical HYCOAR, Vol. 20, 
No. 12, p 673-677, June 1987. 5 fig, 1 tab, 8 ref. 
Translated from Gidrotekhnische Stroitel’stro, No. 
12, December 1986. 


Descriptors: *Drawdown, *Reservoir operation, 
*Water depth, 
Pr lants, Economic aspects, Mai 


lydroelectric power, Electric power production. 


One of the parameters of a reservoir requiri 

technical and economic substantiation is its depth 
of drawdown in the design of low-flow period. It 
is determined by the useful delivery of water to 


plex, in the design dry year, imposes its own re- 
quirements on reservoir drawdown. For technical 
and economic calculations it is necessary to plot 
graphs of the power production of a hydrostation 
as a function of drawdown of the reservoir both 
during the design low-flow period and the average 
paeary en (normal) value. The dependence of 
power production of a hydrostation on the depth 
of drawdown of a reservoir during the design low- 
flow is investigated here. composition 
of the structures of the hydro development, eleva- 
tion of the normal pool level (NPL), reservoir 
capacity curve, curve of the lower pool levels, 
turbine and electromechanical equipment of the 
hydrostation, and graph of inflow to the reservoir 
are assumed given when conducting these investi- 
gations. Calculation of the firm power of a func- 
tion of the drawdown depth of the reservoir, 
giving material for a technical and economic deter- 
mination of the maximum drawdown depth, should 
be carried out for a prescribed power regime in the 





Field 8—ENGINEERING WORKS 
Group 8C—Hydraulic Machinery 


design dry year. Calculations for a prescribed dis- 
charge regime distort the general notion about the 
character of this functional relationship. To avoid 
errors in determining the firm capacity and power 
production corresponding to it as a function of 
drawdown depth, it is necessary to take into ac- 
count that in the case of streamflow regulation for 
purposes of the power industry, a reservoir draw- 
down regime with a constant discharge is contra- 
indicated. (Lantz-PTT) 

W88-01900 


LOADS ON HYDRAULIC AND WIND TUR- 
BINES IN A FREE FLOW AND THEIR POWER 
CHARACTERISTICS, 

V. M. Lyatkher, and Y. B. Shpolyanskii. 
Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 12, p 687-697, June 1987. 9 fig, 2 tab, 18 ref. 
Translated from Gidrotekhnische Stroitel’stro, No. 
12, December 1986. 


Descriptors: *Wind turbines, *Hydraulic turbines, 
*Flow profiles, Hydraulic load, Mathematical 
studies, Turbines, Model studies, Mathematical 
models, Blades. 


Traditional approaches to analyzing hydro- or aer- 
odynamic loads, and the power e! cy of high- 
speed wind turbines with a horizontal axis were 
analyzed. It is shown that the classical estimates of 
the maximum power of the turbines are based on 
contradictory hypotheses about the constancy of 
the pressure over the surface of the stream tube 
encompassing the turbine, and the uniform distri- 
bution of speeds in the plane of the unit. If only the 
assumption about ‘orm distribution of speeds 
(first model of the authors) is kept, then it is 
= to calculate the hydro- or aerodynamic 
loads and power coefficients agreeing with the 
experimental data. However, this hypothesis does 
not permit the investigation of nontraditional lay- 
outs of horizontal-axis turbines. To eliminate these 
limitations, a complicated second model was devel- 
pte ey igital computer. By means 

the new models the distributions of speeds and 
pressures and the power c’ of turbines 
with a central fairing, and without it, were com- 
pared. It was established that the introduction of a 
fairing with a diameter up to 0.8R does not cause a 
worsening of the power characteristics of the tur- 
bine. When testing hydraulic or wind turbines in 
wind tunnels or flumes an overestimation of the 
loads and power coefficient of the turbines com- 
pared with conditions of a free uniform flow is 
possible. In particular, in the case of a 16% block- 
age of the wind tunnel by the turbine, the maxi- 
mum power coefficient can be overestimated by 
more than 20%. The power characteristics of the 
turbines change little with increases in the length 
of the root part of the blade, or the introduction of 
a central fairing (with a radius up to 0.4R). This 
makes it — to examine layouts of wind tur- 
bines wit tral machine room and relatively 
short blades, which will make it ible to in- 
crease (in the future) the unit capacity of horizon- 
tal-axis wind turbines to 20 MW. (Lantz-PTT) 
W88-01903 


TIDAL POWER GENERATION 
FUNDY REGION, 

Bowling Green State Univ., OH. 

L. G. Peacefull. 


IN THE 


The Canadian Geographer CNGGAR, Vol. 30, 
No. 3, p 254-260, Fall 1 1986. 2 fig, 11 ref. 


Descriptors: *Electrical equipment, *Tidal power- 
plants, *Ecological effects, *Social aspects, Envi- 
ronmental effects, Bay of Fundy, Powerplants, 
Nova Scotia, Tidal range, Tidal energy, Economic 
aspects. 


A small, experimental tidal powerplant with a 
single turbine that generates 19 MW at peak 
demand was constructed at Annapolis Royal, 
Nova Scotia. It is the test bed for the straight-flow 
turbine that Tidal Power Corporation hopes to use 
in larger plants proposed for other parts of the 
Bay. When these plants are built they will alter the 
social and ecological environment of the area dras- 
tically. The development of tidal power was re- 
viewed, and the environmental consequences with 


regard to future chan, need oh Ser 
area were examined. The environmental impact of 
future barrage construction will be concomitant to 
change in the tidal range. This cage am affect 
tidal occurrences, shore erosion, ly weather 
conditions, the temperature of the sea and air, the 
feeding habits of the fish, and the yield of the local 
farmers, both close to the barrage and over a large 
distance from it. All these environmental changes 
relate to changes in the tidal resonance of the Bay 
of Fundy, which may become tuned in with the 
Gulf of Maine thus also affecting the coast of 
Maine and New England. Social impacts of future 
construction, including those associated 
with development of support facilities such as rail- 
roads, concrete suppliers, road improvement and 
maintenance on the north shore and their service 
industries, were explored. An influx of the predict- 
ed additional 3000 employees needed to make this 
— into the local area will strain the economy 
and the of the area; a possible boom 
—— by a bust when the plant is completed 
and the construction workers leave is contemplat- 
ed. (Wood-PTT) 
W88-01925 


IMPROVEMENT OF HYDROPOWER RE- 
LEASE DISSOLVED OXYGEN WITH TUR- 
BINE VENTING, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field 5G. 
W88-02280 


‘STEM, 
owes Survey, Reston, VA. Water Resources 
iV. 


For primary bibliographic entry see Field 7B. 
W88-02351 


8D. Soil Mechanics 


INTRODUCTION TO SAND CLOSURES AND 
RELATED COMPUTATION METHODS, 

Svasek (B.V.) Rotterdam (Netherlands). 

For primary bibliographic entry see Field 2L. 
W88-01553 


PROBLEMS OF MUD SOLID INTRUSIONS 
INTO MINING PITS, 


Institute of Geology and Exploration, Xian 
(China). 
L. Jinkai. 
IN: Mine Water, Proceedings of the Second Inter- 


national Congress. Volume 2, September 1985. p 
967-978, 2 tab. 


Descriptors: *Mud intrusion, *Mining, *Ground- 
water movement, *Geohydrology, Karst hydrolo- 
gy, Geological studies, Lithology. 


Mud often intrudes into mining pits. This affects 
safety, causes great damage to mining operations, 
and deteriorates working conditions. A classifica- 
tion of mud intrusion is given with some case 
histories of intrusions of karst-cave mud. and loose 
materials and rock bursts in coal mines in China. 
The mechanism of mud intrusions is theoretically 
studied from hydrology and engineering geolo- 
. The mec is closely related to the geo- 
logical structure, mode of groundwater flow, li- 
thology, physical properties of rock, action of 
water and rock, mining depth and the pee 
stress. Effective methods for the forecast and 
vention of mud intrusions are put forward. See 
also W88-01554) (Author’s abstract) 
W88-01584 


TESTS OF SOIL-FLY ASH MIXTURES FOR 
SOIL STABILIZATION AND CANAL LINING, 
Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

For primary bibliographic entry see Field 8G. 
W88-01604 


LONG-TERM CHANGES IN THE PROPER- 
TIES OF SOIL LININGS FOR CANAL SEEP- 
AGE CONTROL, 

Bureau of Ly; arog Denver, CO. Engineering 
and Research Center. 

C. W. Jones. 

Available from the National Technical Information 
Service, ma coy VA. 22161 as PB87-213955, 
soe in , AOl in microfiche. Ri >. 
S71. Pyaly 1987. 66 p, 16 fig, , 12 


Descriptors: ‘*Soil properties, *Canal linin 
*Seepage, Soil physical properties, Pamesbile, 
Gravel, Frost. 


Field and laboratory test data on typical soils 

selected Bureau compacted soil (earth) canal lin- 
ings show long-term physical ery in the lin- 

ings (afin Asc ghar diy lining perform- 


The physical sid teat aden permeahliny unit 
weight) of the fining’ coll thet. 


seepage were tested at various araren 

chee lining construction. Unit weight was found to 
vary significantly from one test site to another 
from year to year. Although there was a general 
tendency for unit Pg oe to decrease from the top 
of the lining to the bottom, in some cases it in- 
creased. Based on results of laboratory freezing 
test, changes in unit weight for linings in cold 
climates were largely attributed to frost action. 

ly, there to be less (average) 
change in unit weight in fine- soils of ah 
plasticity without gravel than in soils con 
significant gravel fraction. In one heavy clay 
lining, loss of unit weight was attributed to wetting 
and expansion of the soil. Based on field tests of 
permeability and seepage and on observations of 
2 adjacent to the canals, it was concluded 
that the soil changes found did not significantly 
affect the expected performance of the canals in 
controlling seepage. (Author’s abstract) 
'W88-01664 


DYNAMIC TESTING OF HOMOGENEOUS 
EMBANKMENT MODELS, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

R. W. Luehring. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87-227716, 
A09 in copy, AOl in microfiche. Report No. 
ae 87-4, May 1987, 191 p, 19 fig, 4 tab, 44 


? 


Descriptors: *Embankments, *Model studies, *Dy- 
namics, Homogeneity, Mathematical models, Slid- 
ing blocks. 


Physical model tests were performed on homoge- 
neous cohesionless embankments subjected to 
idealized. ground motion. During the testing, the 
response of model embankments to a sinusoidal 
input motion was monitored, and acceleration and 
displacement data were collected. An analytical 
model, based on Newmark’s sliding blocks subject- 
ed to input dynamic motion. Analytical results 
were compared with physical model test results to 
assess the validity of the mathematical model. It 
was concluded that the mathematical model did 
not accurately predict the deformation of homoge- 
neous pebedodions embankment models because of 
difficulty in determining the effective shear 
srengie. of the material ee low normal stresses. 
(Author’s abstract) 

W88-01669 


CALCULATIONS OF THE CRITICAL SHEAR 
STRESS FOR MOTION OF UNIFORM AND 
HETEROGENEOUS SEDIMENTS, 

Washington Univ., Seattle. Geophysics Program. 
For primary bibliographic entry see Field 2J. 
W88-01680 


— FOR STRENGTHENING SOFT 
Chiyoda Chemical Engineering and Construction 


Co. (Japan). 
For primary bibliographic entry see Field 2G. 





W88-01779 


ESTIMATION OF = RELIABILITY OF A 


ydrotechnical i E 
No. 12, p 681-687, June 1987. 5 fig, 8 ref. Translat- 
Gidrotekhnische Stroitel’stro, No. 12, De- 
cember 1986. 


Descriptors: *Stress, *Reliability, *Mathematical 
studies, *Earth dams, *Dam stability, Mathemati- 
cal analysis, Dams, Soil characteristics, Safety, 


The magnitudes of the statistical variability of 
[itis bave c decisive effect om the protetility of 
loads have a decisive effect on the probability of 
the scatter of stresses, strain and safety factors, as 
well as on the level of reliability of a dam. A 
method of estima’ reliability is given which 
makes it possible to the probability that 
a dam will not reach the limit state of the first 

(B) and expected value of the safety factor 

ao a Jan cualtin te ncaa 

ibility for a determination 
Of the lovel of re ility of earth dams in coordina- 
tion with the calculated coefficients of the method 
Of limit states, The level of reliability of an earth 


analogues) is 0.999941, which is higher than the 
level of reliability g to a first-class 
structure. This provides for the safe operation of a 
real dam, with a sufficiently economical profile, in 
the case of a possible increase of the variability of 
soil c during construction. (Lantz- 


W88-01902 


STEADY-STATE MOISTURE TRANSPORT IN 
AN INHOMOGENEOUS peggy MEDIUM, 
I. IL. Lyashko, V. F. Kanarskii, G. E. Mistetskii, 
and N. I. Chernyi. 

Hydrotechnical HYCOAR, Vol. 20, 
No. 12, p 704-708, June 1987. 2 fig, 10 ref. Trans- 
lated from Gidrotekhnische Stroitel’stro, No. 12, 
December 1986. 


Descriptors: *Porous media, Mary 3 transport, 
*Soil water, Mathematical studies, Mathematical 
equations, Dams, Karlov Reservoir. 


In connection with the extensive construction of 
hydraulic structures in which the mass transport of 
fluid is observed, large capital expenditures and the 
performance of considerable volumes of works on 
ee ee oo eee ee required. A nu- 
merical method was developed in calculating 
steady-state moisture transport in an inhomogen- 
Seige enpinter Won clouiaiing seepage dhroagh 
ign engineer w cl e Uy; 

oe and their foundations. Solutions te) 

lems, dams on a multilayered permeable founda- 
tion dad the Rariov Résarveir fam of the Deepe- 
Donbass canal, are given as examples and case 
studies of the method. (Lantz-PTT) 
W88-01905 


ANALYSIS OF STRATIGRAPHIC CONTROL 
ON RIVER BANK FAIL 
“a Univ., Nsukka. 

O. Okagbue, and T. K. 
Eapiaborinn Geology EGGOAO, Vol. 22, No. 3, p 
231-245, April 1987. 7 fig, 4 tab, 13 ref. 


Descriptors: *River banks, *Stratigraphy, *Niger 
River, *Bank stabilization, *Bank erosion, Alluvial 
deposits, Erosion, Model studies. 


t. of Geology. 
Abam. 


Most of the rivers of the Niger Delta flow through 
alluvial deposits whose general stratigraphy is that 
of cohesionless sand overlain by cohesive silty 
clay. Erosion and recession of the river banks have 
constituted a threat to many villages along the 
various creeks in the delta area. Analyses of the 
recessional mechanisms indicate that bank failure is 
initiated by a fluvial erosion of the lower cohesion- 
less bank layer at a much faster rate than the upper 


CASE STUDY: HYDROGEOCHEMICAL PRO- 
payne IN A LEAD-ZINC MINE (VEDRIN, 


Liege Univ. (Belgium). Lab. de Geologie Appli- 


ee. 
Por i bibliographic entry see Field 2F. 
wse-01591- 


GROUND FRACTURES DUE TO LONGWALL 
MINING SUBSIDENCE, 

Nottingham Univ. (England). Dept. of Mining En- 
BN. Whitater, D1. Rei, and D 


Fi 

IN: Mine Water, of the Second Inter- 
national Congress. Volume 2, September 1985. p 
1057-1072, 12 fig, 2 ref. 


— ggg em fracture, *Geohydrology, 
*M ‘Groundwater movement, 
Aquifers, Mines, Tet tucevetion 


pie ye nahn te spa wm, Fr et 
ment in the ground overlying longwall minin 
erations. The 


yan evel Special attention is 
focused on subsidence development to aquifer ho 
rizons. The thickness of cover between the mine 
horizon and overlying bodies of surface water e.g., 
rivers and the sea, is considered in relation to 
underground excavations. A | discussion is 
i aquifers 

with special reference to 

longwall operations. oa also W88-01554) (Au- 
thor’s abstract) 
W88-01592 


8F. Concrete 


IN SITU REPAIR OF DETERIORATED CON- 
CRETE IN HYDRAULIC STRUCTURES: FEA- 
SIBILITY STUDIES, 

Brookhaven National Lab., Upton, NY. Process 


Sciences Div. 
For primary bibliographic entry see Field 8A. 
W88-01656 


STRENGTH DESIGN OF REINFORCED-CON- 
CRETE HYDRAULIC STRUCTURES. REPORT 
6: ANALYTICAL STUDY OF THE ULTIMATE 
BEHAVIOR OF MODEL REINFORCED-CON- 
CRETE CIRCULAR CONDUITS, 

Colorado Univ., Boulder. Dept. of Civil, Environ- 
— and Architectural Engineering. 

K. H. Gerstle. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 ADA184-882, AOS 
in paper copy, AOl in microfiche. Technical 
Report SL-80-4, July 1987. Report 6 of a Series. 84 
p, 60 fig, 2 tab. 

Descriptors: *Reinforced concrete, *Hydraulic 
structures, Design standards, standards, *Concrete construc- 
tion, *Strength, *Model studies, Materials testing, 
Structural engineering, Finite element analysis, 
Mathematical studies, Cracks, Stress. 


173 


ENGINEERING WORKS—Field 8 
Materials—Group 8G 


Model reinforced concrete rings simulating culvert 
sections under radial loads were studied using non- 
linear finite element analyses. Analytical results 
proses oh dees: with test results, and a realistic 
— methodology for these structures 
was noneed The following conclusions and rec- 
ommendations are made: (1) The test specimens 
tend to redistribute the applied loads in a fashion 
most favorable to them; (2) Nonlinear finite-ele- 
ment analysis seems to perform well in most cases 
when compared with test results. In —- analy- 
sis underestimates the deflections and tends to 
iveniianie the strength of these rings; (3) Analy- 
sis indicates cross-section strength vastly in excess 
of that predicted by conventional reinforced con- 
crete theory. A detailed study of the local finite 
element results at critical sections is suggested to 
explore this further; (4) The diagonal tension fail- 
ures tt in some test specimens were not 
duplicated by analysis. Although some radical 
cracking was predicted by the analysis, no ring 
failures due to radial rey, Sone predicted by 
the finite element analysis; (5) Finite element analy- 
ses indicate that more total load can be carried by 
these rings under EM loading conditions than 
under the test loading; (6) Load confinement, both 
within and normal to the plane of loading, tends io 
increase the strength of these rings considerably; 
and (7) A design approach based on plastic analysis 
a oo This method combines the ad- 
vantages of rationality and simplicity, but must be 
tested and developed further. (Lantz-PTT) 
W88-01657 


METHOD OF PRODUCING LARGE BODIES 
OF ICE, 

E. Husebye. 

US. Patent No. 4,431,346; February 14, 1984. 6 p, 
4 fig. Official Gazette of the United States Patent 
Office Vol 1039, No 2, p 672, February 14, 1984. 


Descriptors: *Patents, *Ice, *Water cooling, 
*Piles, *Freezing, Offshore platforms, Ice forma- 
tion, Icebergs, Breakwaters, Piers. 


Bodies of ice of 30,000 to 50,000 sq m surface area 
and a height of 200 to 300 meters are used as 
foundations for offshore oil drilling or production 
equipment, as breakwaters, quays, for large fill 
operations, and the like. Ice water can be main- 
tained in the frozen state continuously for 20 years 
or more in cold as well as in more temperature 
waters. Creep in the ice due to the great pressures 
is avoided or controlled. Ice freezing machines 
produce pieces of ice, which are thereafter frozen 
into solid ice in a mold floating in water. (Crem- 
mins-AEPCO) 

W88-01781 


DETECTION OF VOIDS BETWEEN STEEL 
LININGS AND CONCRETE, 

For primary bibliographic entry see Field 8A. 
W88-01909 


8G. Materials 


CEMENT GROUT FLOW BEHAVIOR IN 
FRACTURED ROCK. 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB87-235420, 
A04 in paper copy, AOl in microfiche. Report No. 
REC-ERC-87-7, June 1987. 51 p, 34 fig, 3 tab, 47 
ref. Corps of Engineers Contract No. DACW 45- 
85-D-0003. 


Desciiptors: *Cement grout, *Flow profiles, *Hy- 
draulic properties, *Grouting, *Geologic fractures, 
*Materials testing, Water pressure, Grouting, 
Costs, Monitoring. 


A review of cement grout flow in fractured rock is 
presented. State-of-the-art techniques for grouting 
are discussed including water pressure testing, type 
of equipment, methods, grout mix desi ap oF 

monitoring techniques. Analytic models for flow 
of grout are explored including viscous and visco- 
plastic fluid models. A field test program is 





Field 8—ENGINEERING WORKS 
Group 8G—Materials 


lanned to evaluate the suitability of the grout 
low model to determine if these models are useful 
monitoring tools during production grouting oper- 
ations. Site selection criteria for the field test pro- 
gram are provided along with instrumentation and 
data acquisition methods, and a cost estimate to 
none the test program. (Author’s abstract) 
88-0160 


TESTS OF SOIL-FLY ASH MIXTURES FOR 
SOIL STABILIZATION AND CANAL LINING, 
Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

C. W. Jones. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-233037, 
AO3 in paper copy, AO1 in microfiche. Report No. 
REC-ERC-86-9, December 1986. 37 p, 19 fig, 6 
tab, 10 ref, 2 append. 


Descriptors: *Fly ash, *Canal “4 4 *Soil stabili- 
zation, *Materials testing, Canals, Hydraulic struc- 
tures, Soil porosity. 


Laboratory tests were performed on various mix- 
tures of fly ashes with sandy soils to determine 
possible usage as canal lining to reduce canal seep- 
age and to increase the erosion resistance of the 
soil. For sands containing a relatively small amount 
of fines, fly ash reduced soil ility to an 
acceptable level. The addition of 2% of either 
portland cement, calcium sulfate, or hydrated lime 
to soil-fly ash mixtures significantly increased com- 
pressive strength and durability in freeze-thaw and 
wet-dry tests. Sodium citrate and borax were 
added, and different temperatures were used to 
reduce the setting time of mixtures with cementi- 
tious fly ashes. For one noncementitious fly ash, 
lime was added to dune sand and fly ash to provide 
cementation. For specimens formed pneumatically 
using laboratory shotcrete equipment, unit weights 
and compressive strengths of soil, fly ash, and 
Por speci cement mixtures were higher than those 
for ee formed bo he compaction. The 
difference was particularly significant when con- 
crete sand was pram for dune sand. Small 
field test sections of canal lining placed with manu- 
ally-operated mixin ag and compaction equipment 
were made with soil and fly ash with and without 
the addition of a small amount of portland cement. 
The laboratory and field tests indicated that with 
proper (1)mixtures, (2) field installation equipment, 
and (3) construction control, ash, particularly with 
additives, could provide a suitable canal lining. 
(Author’s abstract) 
W88-01604 


8H. Rapid Excavation 


ANALOGY AND DIFFERENCES BETWEEN 
COAL SLURRY TRANSPORT SYSTEMS AND 
HYDRAULIC DREDGING, 

IHC Holland N.V., Papendrecht (Netherlands). 

P. R. H. Verbeck, and W. Van Noordt. 

IN: Third United States - The Netherlands Meet- 
ing on Dredging and Related Technology, 10-14 
September 1984, Charleston, South Carolina. Final 
Report, March 1987. p 62-70, 3 fig. 


Descriptors: ‘*Coal slurries, *Transportation, 
Mersey 2 *Water transport, Hydraulic transpor- 
tation, Solids, Slurries. 


The oil crises in 1973 and 1978 caused many coun- 
tries to initiate a diversification policy for ee] 
generating fuels to reduce their dependence on oil 
A renewed interest in the utilization of coal ap. 
ftw and around 1980 the prospects for the 
uture use of coal were very optimistic. Although 
this optimism has since been considerably reduced, 
coal consumption is expected to rise steadily. As a 
result, transport capacities are expanding. One 
sible method of transporting coal is by codon, 
Application of slurry systems is particularly feasi- 
ble where a transport infrastructure is not yet 
available because it seems to be the cheapest trans- 
portation method. Slurry technology can be ap- 
plied for both transportation and transshipment, 
and combined with hydraulic transport can have a 
very favorable influence on total investment cost. 


Application of transshipment buoys for offshore 
operations is an additional potential in case the 
water depth at the port is not adequate for large 


‘coal carriers. Slurry handling of coal has many 


similarities, but also substantial differences, when 
compared with the es handling of —* in 
the dredging industry. Long distance fine coal 

slurry and short distance coarse coal slurry trans- 
port are discussed as well as the similarities and 
differences when compared with hydraulic trans- 
ss of solids in the dredging industry. As a 
coarse coal system, a slurry unloading terminal 
was discussed in more detail. ( (See also W88-01522) 


(Lantz-PTT) 
W88-01528 
81. Fisheries Engineering 


INFLUENCE OF ENVIRONMENTAL FAC- 
TORS ON THE CAPE PELAGIC FISHERY, 

Sea Fisheries Research Inst., Cape Town (South 
Africa). 

For primary bibliographic entry see Field 2L. 
W88-01649 


ACUTE TOXICITY OF POTASSIUM PERMAN- 
—— TO CHANNEL CATFISH FINGERL- 


IGS, 
Delta Branch Experiment Station, Stoneville, MS. 
For primary bibliographic entry see Field 5C. 
W88-02038 


STUDIES ON THE ECOLOGICAL EFFECTS 
OF VARYING THE SIZE OF FISH PONDS 
LOADED WITH AND FEEDS, 
Asian-Pacific Regional Research Center for Inte- 
ted Fish Farming, Wuxi (China). 
. L. Zhang, Y. Zhu, and X. Y. Zhou. 
Aquaculture AQCLAL, Vol. 60, No. 2, p 107-116, 
February 1987. 7 tab, 10 ref. 


Descriptors: *Fish ponds, *Manure, *Carp, *Fish- 
eries, *Waste disposal, *Aquaculture, Food habits, 
Diets, Nutrients, Biomass, Growth, Productivity. 


The major species of Chinese nr. sam 
(Ctenop! odon idella), bigh carp (Aris 
tichthys nobilis), silver carp (Hypophyhalmichthys 
molitrix), common (Cyprinus carpio), crucian 
carp (Carassius auratus), and Wuchang fish (Mega- 
lobrama terminalis) were cultured using the tradi- 
tional Chinese polyculture system in different-sized 
ponds loaded with pig manures. The grass 
were given aquatic grass as supplementary feeds. ean 
Two experiments were conduced in 1982 and 1983 
using nine fish ponds of sizes varying from 1 mu 
(667 sq m) to 11 mu (7333 sq m), each for a culture 
period of 200 days. The average yield attained 
6090 kg/ha. The conversion rate of pig manure 
and aquatic grass to fish biomass was found to 
average 17:1 and 85:1, respectively. Results indi- 
cated yiel obtained in pond sizes between 
3 and 5.7 mu (1999 and 3800 sq m) using standard 
pond management. Bigger ponds with greater sur- 
face area were more cult to manage and often 
resulted in lower fish yields. The study also indi- 
cated that the fish yield in various experimental 
ponds was affected by the growth and survival 
rate of the grass carp, the main species cultured. 
Dissolved oxygen was found to be lower in smaller 
ponds and increasing frequency of ‘fish surfacing’ 
was noted, while other nutrient levels such as that 
of total nitrogen, ammonia, nitrite, and phosphate 
did not appear to have a direct effect on the fish 
yield. There was no direct relationship between 
primary productivity, organic detritus, and fish 
yield in different-sized ponds. However, produc- 
tion of filter feeders (silver and bighead )) was 
higher than previously recorded indicatin, vy op- 
timal stocking rate in the polyculture apa had 
been adopted. (Author’s abstract) 
W88-02039 





CULTURE OF MULLET SPECIES IN PONDS 
RECEIVING IRON CRUSH EFFLUENTS AT 
EL-BAHARIA O. EGYPT, 

General Authority for Fish Resources Develop- 
ment, Cairo (Egypt). 


S. Sadek, I. Ittawa, and R. Martello. 
Aquaculture AQCLAL, Vol. 59, No. 1, p 23-29, 
December 1986. 1 fig, 2 tab, 11 ref. 


Descriptors: *Wastewater disposal, *Aquaculture, 
*Mullet, *Fish ponds, *Fisheries, *Iron, Effluents, 
— wastewater, Ponds, Growth, Algal 
growth. 


An experiment was conducted at El-Baharia Oasis 
to investigate the culture of mullet species reared 
ne ee ee Oe ee ae 
the effluent from an iron crusher factory, whic! 

maintained a level of 0.07 + or - 0.25 mg Fe/L 
and a pH of 7.8 + or - 0.60 throughout the 
experimental rearing period. Similar stocking rates 
and organic fertilizers were used for both ponds. In 
the two ponds, si growth rates were obtained 
over 8 months, from March to November 1984. 
These rates were 0.70, 0.15 and 0.20 g/day for 
Mugil cephalus, Liza ramada and Liza seheli re- 
spectively, which were similar to Egyptian fish 
farm growth rates. The difference between the 
total yields of the two ponds (226 and 400 kg for 
pond Nos. 1 and 2 respectively) was mainly due to 
the harvesting one month earlier of pond No. 1. 
This was due to the of a blue-green 
algal bloom of Laer ee somry at a level of 
775,000 o: h caused a massive mor- 
tality of about 100 toy of fish. (Author’s abstract) 
W88-02041 


WATER RE-USE SYSTEM FOR PRODUCTION 
BRAZIL 


Universidade Federal de Santa Maria (Brazil). 
Dept. Zootechnica. 

For primary bibliographic entry see Field 5F. 
W88-02080 


INVESTIGATIONS INTO THE FEASIBILITY 


‘A, 
Transkei Univ., Umtata (South Africa). Dept. of 
Zoology. 
J. F. Prasloo, and H. J. Schoonbee. 
Water SA, Vol. 13, No. 2, p 109-118, April 1987. 3 
fig, 7 tab, 38 ref. 


Descriptors: *Fisheries, *Impaired water use, 
*Aquaculture, *Vegetable crops, *Fish 

*Animal wastes, Water resources development, 
Ducks, Fish, Fish diets, Carp, Tomatoes, Lettuce. 


The production potential of a a 
integrated aquaculture-agriculture farming —— 
was investigated. Pekin ducks were used whic 
were first grown indoors for a period of 28 es 
before being released into enclosed fish-ponds with 
shelters over the pond water. Manure and waste 
feed were dropped directly into the water contain- 
ing fish in polyculture which included the Europe- 
an common carp, C. carpio, the bighead carp, A. 
nobilis, silver — H. molitrix, and the grass carp, 
C. idella. Only common carp received prede- 
termined quantities of supplementary feed based on 
growth, by means of demand feeders, as other 
species largely utilized the nutrients discharged 
into the ponds with the feces of the ducks as well 
as plankton growths which developed as a result. 
The nutrient-rich water in the ponds was used to 
irrigate vegetable crops. Ducks grew to an average 
of 2.65 kg in a period of 55-56 d. Fish yields 
obtained exceeded 8 t/ha over a period of 149 d. 
Substantial yields of vegetable crops were obtained 
with vegetables such as tomatoes, spinach and 
lettuce clearly benefitting from the nutrient-rich 
water. (Author’s abstract) 

'W88-02093 


USE OF SHEEP MANURE AS NUTRIENT 
WITH FISH FEED IN POND FISH POLYCUL- 
TURE IN TRANSKEI, 

Transkei Univ., Umtata (South Africa). Dept. of 
Zoology 

J. F. a and H. J. Schoonbee. 





Water SA, Vol. 13, No. 2, p 119-123, April 1987. 1 
fig, 4 tab, 27 ref. 


Descriptors: *Fisheries, *Waste disposal, *Aqua- 

— Pe ponds, *Vegetable crops, *Animal 
ater resources development, Tomatoes, 

pel Potatoes, Sheep, Carp, Fish diets. 


Sheep manure was used as a nutrient in addition to 
formulated feed in a See integrated 
production ex conducted during the 
summer of 1985 to 1986. Results obtained showed 
that this kind of manure is not very suitable for use 
in fish-ponds but that the nutrient rich water pro- 
duced favorable vegetable growth. Fish 
used in the polyculture system included the - 
pean common C. carpio and the Chinese 
carps H. molitrix, C. idella and A. nobilis. A total 
fish yield of almost 5 t/ha was obtained over a 
period of 149 d. However, fish production results 
Soot teed otlag pecs Peck que etieion 


ae ates ee (Airone- 
'W88-02094 


GROWTH OF THE CHINESE GRASS CARP 


GRASS, 
Transkei Univ., Umtata (South Africa). Dept. of 


Zoology. 

J. F. and H. J. Schoonbee. 

Water SA, be 13, No. 2, p 125-128, April 1987. 1 
fig, 4 tab, 16 


Descriptors: *Fisheries, *Waste disposal, *Food- 
rocessing wastes, *Farm wastes, *Carp, *Fish 

lanide, Fish ponds, Sgeion cheats *Fish diets, 
Vegetable products, Irrigation canals. 


UTILISATION OF CHICKEN OFFAL IN THE 
PRODUCTION OF THE AFRICAN SHARP- 
TOOTH CATFISH CLARIAS GARIEPINUS IN 
THE TRAN 


Seems i Univ., Umtata (South Africa). Dept. of 
J. F. Prinsloo, and H. J. Schoonbee. 

Water SA, Vol. 13, No. 2, p 129-132, April 1987. 1 
fig, 2 tab, 16 ref. 


Descriptors: *Fisheries, *Waste disposal, *Fish 
diets, *Catfish, *Fish farming, *Poultry, Fish, Fish 
ponds, Farm wastes. 


Offal from a chicken broiler farm was macerated 
and used to grow the catfish Clarias gariepinus at a 
stocking density of 5 875 fish/ha in ponds over a 
period of 75 d. Despite a shortage of chicken offal 
at times and a below normal feeding level of the 
Se ee ee ee 
was obtained. Apart from migration between the 
experimental ponds no other loss of fish aa to 
mortalities was experienced. (Author’s abstract) 
'W88-02096 
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ECONOMIC ANALYSIS FOR FISHERIES 
mye ng og Ss. 

Ann Arbor Science Publishers, Inc., Ann Arbor, 
MI. 1981. 318 p. Edited by Lee G. Anderson. 


Descriptors: *Economic aspects, *Fisheries, *Man- 


agement planning, Fish management, Symposium, 
Legal aspects. 


The Fisheries Conservation and Management Act 
has been in effect for about four years. Just after 
the law was passed, but before it went into effect, a 
symposium was held at the University of Delaware 
entitled ‘Economic Impacts of Extended Fisheries 
Jurisdiction.’ The purpose of that symposium was 
to provide a general economic analysis of the law. 
The purpose of this workshop was to analyze, 
from an economist’s point of view, the implemen- 


ment Act by a actual plans that have 
<svlantay Sener terebdibonccnriaal qual ple 
reviewing ition, sev: topics 
related to the economic analysis for fisheries man- 
agement plans were selected for study. The au- 
thors were selected for their knowledge of the 
Vin particular plan or issue copes een me ro 
k contains all of the papers 

where appropriate, comments on Soe by ou 
pe apts mi aero The book is divided into four 
main sections; the first gives a general introduction 

. Discussed are such issues as the role 
of economic information, the nature of the eco- 
nomic analysis to provide it, the types of method- 
ologies and data needs required for the analysis, 
and the federal policy on marine fisher- 


the first paper, the Northern Anchovy Manage- 
ment Plan is discussed. In it is described the Gulf 
of Mexico Shrimp Management Plan. It is shown 
how economic analysis can be used as an educa- 
tional tool for exp! peculiarities of the fish- 
ery. The Atlantic Surf Plan is discussed, and 
after providing a general description of the fishery, 
issues are addressed, such as the usefulness of the 
moratorium, the substitutability of inputs, and the 
— monopsony power. 
eh agar oe 
w pro’ perspectives on economic ysis 
for fishery management plans from other countries. 
The fourth section of the book covers selected 
economic issues related to most management plans. 
(Lantz- 
W88-02324 


FISH PASSAGE THROUGH POPLAR GROVE 
CREEK CULVERT, ALASKA, 

Alaska Dept. of Transporation and Public Facili- 
ties, Fairbanks. Environmental Section. 

M. D. Travis, and T. Tilsworth. 

Transportation Research Record TRREDM, No. 
1075, p 21-26, 1986. 5 fig, 3 tab, 5 ref. 


Descriptors: *Fish passages, *Culverts, *Arctic 
grayling, oy criteria, Flow, Velocity, Fisher- 
ies, Highways, Streams. 

rocedure was developed to ana- 
footed ability oF 2 highway npn oom 

swimming per: 

formance of Arctic grayling (Thymallus arcticus) 
was monitored in Poplar Grove Creek, Alaska. 
The highway culvert is 110 ft long and 5 ft in 
diameter, and is inadequate for fish passage if the 
Ae a ee 
applied drainage area experienced a 20-year 
flood (Q20) during spring 1985. Excessive pipe 
velocities prevented the fish from the cul- 
vert for 8 days. A large portion of the in the 
downstream scour pool were removed by sport 
fishermen during the period of high flow. Approxi- 
mately 78 percent of the fish attempting to swim 
through the culvert were s when the 
outlet velocity dropped to 7.3 ft/sec (fps) and 
about 95 percent swam through when the velocity 
receded to 6.9 fps. A request for information on 
fish passage was sent to U.S. and Canadian high- 
way departments and fishery agencies. Forty-four 
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states and all Canadian provinces responded. 
Twenty states reported that they generally do not 
have problems with fish passage p sneer highway 
culverts. Eighteen highway departments reported 
having a good working relationship with resource 
agencies when addressing fish passage problems. 
These 18 states commonly suggested that (a) early 
coordination should occur between highway and 
resource agencies during the design phase, (b) cul- 
vert invert inverts should be depressed approxi- 
mately 1 to 2 ft below the natural stream bed, (c) 
culverts having slopes greater than 1 percent 
should have a baffling system, and (d) the remain- 
ing culvert volume should be able to handle ap- 
proximately a Q50 discharge. (Author’s abstract) 
W88-02357 


SELECTIVE REMOVAL OF REEF FISH ASSO- 
CIATED WITH AN OFFSHORE COOLING- 
WATER INTAKE STRU 

Occidental Coll., Los Angeles, CA. 

For primary bibliographic entry see Field 5C. 
W88-02364 


INFLUENCE OF ENVIRONMENTAL VARIA- 
BLES ON THE FISH FAUNA OF THE DearER 
WATERS OF A LARGE AUSTRALIAN ESTU: 

Y, 


Murdoch Univ. (Western Australia). School of En- 
vironmental and Life Science. 

For primary bibliographic entry see Field 2L. 
W88-02371 


GROUNDWATER TEMPERATURE FLUCTUA- 
TIONS AT LYONS FERRY FISH HATCHERY, 
WASHIN 


Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 2F. 
W88-02388 


9. MANPOWER, GRANTS 
AND FACILITIES 


9A, Education (Extramural) 


DEVELOPMENT OF ENVIRONMENTAL EN- 
GINEERING EDUCATION IN DEVELOPING 
COUNTRIES, 

Qatar Univ., Doha. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5G. 
W88-01934 


COMPUTERS AND WATER RESOURCES 
EDUCATION: A PROJECTION, 

Polytechnic Inst. of New York, Brooklyn. 

For primary bibliographic entry see Field 7C. 
W88-02415 


9D. Grants, Contracts, and 
Research Act Allotments 


FISCAL YEAR 1986 PROGRAM REPORT 
(MICHIGAN INSTITUTE OF WATER RE- 
SEARCH). 


Michigan State Univ., East Lansing. Inst. of Water 

Research. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as omy 229415/ 

AS. Price codes: A03 in paper copy, AOI in micro- 

fiche. pA oe Report G1232-01, March 1987. 28 
Contract No. 14-08-0001-G1232. Project No. 

ISGS G1232-01. 


Descriptors: *Research, *Information transfer, 
*Training, *Michigan, *Water Research Institute, 
Landfills, Liners, Groundwater, Clay, Seepage, 
Hazardous waste, Public policy, Groundwater 
quality, Economics, Water quality, Nitrates, Geo- 
graphic information systems, Well logs, DRAS- 
TIC, AGNPS, PRZM, USLE, Models, Nutrients, 
Watersheds, Surface water, Information dissemina- 
tion, Technology transfer. 





Field 9—MANPOWER, GRANTS AND FACILITIES 


Group 9D—Grants, Contracts, and Research Act Allotments 


The major thrust of the Michigan Institute of 
Water Research during the 1986 program year 
involved activities related to its research program, 
statewide water resources planning activities, use 
of — hic information systems and the technol- 
Sounder program. Water management planning 
de with surface and groundwater contamination 
problems are the top priority issues in the state at 
the present time. Research projects funded by the 
Institute of Water Research to address these prob- 
lems and issues included: the problem of moisture 
movement through cover clay liners of landfills 
(02); the analysis of the policy alternatives for 
managing groundwater quality in Michigan (03); a 
microcomputer-based groundwater management 
system developed to link existing water quality and 
well log information to a geographic information 
system (GIS) for Kalamazoo County, Michigan 
(04); application of a modified model simulating 
the movement of nutrients, chemicals, and particu- 
lates through surface and groundwater (05); and 
the development and implementation of the — 
tute of Water Research technology transfer 
gram through publication and dissemination o! sot 
search results, distribution of a water-related news- 
letter and information materials, responses to re- 
quests for information, coordination of conferences 
and publication of conference proceedings, and the 
development of educational audio-visual programs 
(22). (MI St. U., IWR) 
W88-01765 


FISCAL YEAR 1986 PROGRAM REPORT 
(DELAWARE WATER RESOURCES CENTER), 
Delaware Univ., Newark. Water Resources 
Center. 

R. D. Varrin. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 229399/ 
AS. Price codes: A03 in paper copy, A01 in micro- 
fiche. Program Report G1216-01, uly 1987. 28 p. 
Contract No. 14-08-0001-G1216. Project No. 
USGS G1216-01. 


Descriptors: *Water Research Institute, *R h 


FISCAL YEAR 1986 PROGRAM REPORT (VIR- 
GINIA WATER RESOURCES RESEARCH 
CENTER). 


Virginia Polytechnic Inst. and State ie .» Blacks- 
burg. Water Resources Research Cen 

Available from the National Technical Sahinaiiee 
Service, Springfield, VA 22161, as PB87 229407/ 
AS. Price codes: A03 in hayes copy, AOl in micro- 
fiche. Program Report G.1257, July 1987. 26 p, 1 
tab, 3 append. Contract no. 14-08-0001-G1 57. 
Project No. USGS G1257-01. 


Descriptors: “Water a? Institute, —— 
*Training, om, Land 

Sludge _ utilization, Publicetions, Guoundiveler 
management, Local governments, Drinking water. 


The Virginia Water Resources Research Center’s 
1982-1987 Five-Year Plan has focused on three 
major water resources problems facing Virginia: 
(1) barriers to the development of state water 
resource planning process; (2) adverse impacts of 
land use practices on water resources; and (3) 
unresolved issues con land application of 
— sludge. During re 86, the center’s re- 
search program spomeced nine projects and 13 
graduate students. One project concerned water 
resources planning and provided a workbook for 
costing water 


sewer services to improve the 
management capacities of local government. Six 
projects studied land use effects of water re- 
sources. Three of the projects examined the conse- 
quences, effectiveness, and design of urban and 
agricultural BMPs. The other three studies focused 
on identifying, preventing, and mitigating drinking 
water quality problems. Two projects examined 
aspects of — application of sewage sludge. 
During the past year, the center published three 
research b sponsored two conferences, 
continued a citizen awareness program in ground- 
water protection, and offered two five-day insti- 
tutes in water resources education. In addition to 
the bulletins, noteworthy publications included the 
center’s monthly newsletter, handbook for local 
government officials on groundwater protection 
pa and a report ing the threat to 





A. 





*Information transfer, *Training, *Delaware, Acid 
rain, Agricultural chemicals, Agricultural runoff, 
Agricultural wastes, Arsenic, Chemistry of precipi- 
tation, Corn, Environmental impacts, Geomorpho- 
logy, Groundwater, Groundwater recharge, Irri- 
gato, La Landfills, Leaching, Nitrogen, Oxidation, 
, Photocatalysis, Phosphorus, Water 

— sources, Selenium, Toxic chemicals, 

racers, Water pollution prevention. 


The Fiscal Year 1986 Del 
Institute Program was responsive to the water 
problems of Delaware and the surrounding region. 
Groundwater contamination management, a most 
critical research need, was the focus of three 
projects. Project 02 examined the effect of landfill 
management on leaching volume and recommend- 
ed. several methods to alleviate leaching from 
solid-waste disposal sites. Project 05 tested the use 
of photocatalytic oxidation in the removal of toxic 
organic chemicals from groundwater and found 
the process a potentially viable method for clean- 
up. And 07, a continuation project. evaluated the 
influence of nitrogen management and irrigation 
Practices on groundwater quality and concluded 
that nitrate leaching cannot be eliminated in sandy 
soils in the humid region when irrigated corn is 
grown. Nonpoint source pollution control was the 
topic of two projects. Project 03, also a continu- 
ation, monitored a meander bend of the Brandy- 
wine River to develop a quantitative model of 
riverbank erosion that can be used to predict ero- 
sion rates on Piedmont streams. Project 08 studied 

phosphorus pollution of surface and groundwater 
that results from the application of manures and 
fertilizers. Acid precipitation was the topic of the 
remaining project, 04, which measured the concen- 

tration of arsenic and selenium in the rainfall of the 
region and evaluated the possibility of using these 
metalloids as tracers of the acid emission sources. 
The information transfer component of the pro- 
gram included the publication of three issues of a 
newsletter about the research projects and presen- 

tation of a conference of conservation of natural 
resources in the community. (Benson-U. of DE) 
W88-01766 


Water R h 





and surface water illegal open 
dumps i in Rockbridge County, Virginia. cen- 
ter’s education program received three national 
awards from professional organizations. A profes- 
sional article published by a staff member won an 
award for best paper from the American Water 
Works Association. (Hrezo & Weigmann-VPI & 


SU, 
W88-01767 


FISCAL YEAR 1986 PROGRAM REPORT (MIS- 
SOURI WATER RESOURCES RESEARCH 


CENTER). 

a Water Resources Research Center, Co- 

jumbia. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB87 229381/ 

AS. Price codes: A03 in paper copy, AO1 in micro- 

fiche. Program Report G-1235-01, June 1987. 21 p. 

— No. 14-08-0001-1235. Project No. USGS 
1235-01. 


Descriptors: *Research, *Information transfer, 
*Training, *Missouri, *Water Research Institute, 
Water distribution systems, Microbial ecology, 
Household plumbing, Bacterial growth, Soil ero- 
sior, Nonpoint pollution, No-tillage, Dam safety, 
Risk analysis, Oxidant, Water p albon Ferrate, 
Wastewater treatment, Soil surveys, Water table. 


The Missouri Water Resources Research Center’s 
goals are: (1) to develop programs in understand- 
ing and solving Missouri’s water problems, (2) to 
provide educational opportunities in research for 
students with an interest in water resources and 
related fields, and (3) to be actively involved in 
dissemination of information through all aspects of 
the media in reaching the researcher, users 
citizens of Missouri with informative water or selene 
news and research ideas on the future of Missouri’s 
water. Areas of research include: (a) the study and 
progress of chlorine depletion and bacterial 
growth in household plumbing systems served by 
either a surface or a groundwater supply, (b) the 
study of runoff and infiltration from no-till soy- 
with covercrop and effects on soil erosion, 
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(c) ae sete of the merits of peor eg nage 

niques for determining the appropriate degree o! 

rehabilitat tion based on the risk imposed by a dam, 

(d) the study of Ferrate ion as a potential for 

rep! chlorine as a substance in application for 
purification of river and groundwater, and © om 

aenion of effective on-site waste 

tems to protect the Lake of the Ozark frome Sortie 

pollution. The information transfer program was 

Se eae ae eee Some of the 

activities incl me coon J 

Water Resources Seminar 

ation of a computerized Sivery veer storage system. A 

total of 14 students, 5 undergraduates and 9 gradu- 

ate students were involved in this year’s research 

programs. (Clevenger-MI U., WRRC) 

W88-01768 


FISCAL YEAR 1986 PROGRAM REPORT (ALA- 
BAMA WATER RESOURCES RESEARCH IN- 


STITUTE). 
= Univ., AL. Water Resources Research 


Available from the National Technical Information 
Service, Springfield, VA 22161, x PB87 230009/ 
AS. Price codes: A03 in ys y, AOl in micro- 
fiche. Program Report 1 aly 1987. 27 p. 
Contract No. 14-08-0001 -G1209. Project No. 
USGS G1209-01. 

Descriptors: *Water Research Institute, *Research, 
*Information transfer, *Training, *Alabama, 
Wastewater treatment, Pentachlorophenol, 
Groundwater, Contamination, Migration, Alkalini- 
ty, Titration, Anaerobic digesters, Stream linears, 
Water supply, Stochastic models, Solute transport, 
Slug test, Water table, Hillside seepage modeling. 


Alabama’s Water Resources Research Institute at 
Auburn University provided support for two con- 
tinuing and five new research projects. The pro- 
gram focused on undwater and waste treat- 
ang Ina comer ee proj i 
were used to easily 'y stream linears as an 
inexpensive means Boos siting ‘high-yield wells in the 
Piedmont area. SI pay pertaps yr 
an unconfined aquifer, a part of a study of 
seepage. Research was completed on another con- 
tinuing project to determine amounts of field data 
required for prediction of contaminant transport in 
aquifers. ity variations caused by reac- 
tions between soil and contaminant were modeled 
to predict migration of contaminants. A new alkali- 
metric titration was verified in full-scale vas 
plant tests to measure digestion activity of operat- 
ing anaerobic digesters. h is continuing on 
a sequencing batch reactor system for improved 
treatment of pentachlorophenol wastewater; 80 
percent of the world production of the the chemical is 
used by the wood preserving industry. An im- 
proved analytical method for the determination of 
ozone in water was devel based on the con- 
version of ferrous to ferric iron. The Institute 
Ee eS SS re 
program, lopment of support from a variety o' 
extramural sources, and the work of the Alabama 
Environmental Planning Council. An on-site eval- 
uation of the Institute was conducted April 27-29, 
1987, by the Geological Survey. (Warman-Auburn 


U., WRRI) 
W88-01770 


FISCAL YEAR 1986 PROGRAM REPORT 
(MARYLAND WATER RESOURCES’ RE- 
SEARCH CENTER), 

Maryland Univ., College Park. Water Resources 
Research Center. 

R. E. Menzer. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 223152/ 
AS. Price codes: A03 in paper copy, A0O1 in micro- 
fiche. Program Report G-1230-01, July 1987. 33 p, 
2 fig, 3 rae Contract No. 14-08-0001-G1230. 
Project No. USGS 14-08-0001-G1230-01. 


Descriptors: *Research, *Information transfer, 
*Training, * land, *Water Research Institute, 
Accretion, Bacteria, Chitin, Chromium, ae 
water, Electron microprobe, Enteric bacteria, Es- 
tuaries, Groundwater, Hydrogen peroxide, Infor- 





mation transfer, Irrigation, Isotopic tracér, Leach- 
ing, Lead radioiso’ Manure, Nitrates, Nitro- 
Oxidation, lynology, ivation, 

ite, Reservoirs, Rivers, Radioactive dating, Se- 


dimentology, Soil amendments, Stable Hg 
Trace metals, Vibrio, Wells, Wet- 


Tidal 

lands. 

Six projects were funded focusing on nitrate con- 
tamtealian of toeembanten, bm 4 Ae 
water of the State and Region with toxic chemicals 
and microbial contaminants, and the. impact of 
e ing salinity conditions on future management 
of the State’s water resources. Contamination of 


emphasizing Fe, Cu, Ni, Pb, and Cd ions, to devel- 

op the information needed to predict future im- 
of such chemicals on the marsh ecosystem. 
some 


omcing Gough akeee fuaamons A ponte 
increasin; ee sees henomena. A project 
has ; ‘ historical 


been sponsored to 
effect of such changes on wetlands and its implica- 


tions for fisheries management. (USGS) 
W88-01772 


FISCAL YEAR 1985 PROGRAM REPORT 
(LOUISIANA WATER RESOURCES’ RE- 
SEARCH INSTITUTE). 

Louisiana Water Resources Research Inst., Baton 


— 

ble from the National Technical Information 
eae Springfield, VA 22161, as PB87 223145/ 
AS. Price codes: A03 in copy, AOl1 in micro- 
fiche. Pro Report G-1020-01, March 1987. 30 
, 28 ref. tract No. 14-08-0001-G-0120. Project 

lo. USGS G1020-01. 
*Research, ‘Information transfer, 
Microbial Or- 


‘ganic 

permeability, Floods, Stochastic analy- 

sis, Dispersion, Adsorption, Dioxin, Polychlorinat- 
ed’ Ste 


The focus of the Fiscal Year 1985 Louisiana Water 
Resources Research Institute Program was to su} 
port both applied and theoretical projects. The 
applied projects were of immediate value to Lou- 
isiana, while theoretical projects concurrently as- 
sisted in the solution of long range problems. 
Water resources problems were addressed relating 
to flood technology, groundwater, water resources 
planning, and hazardous waste contamination. 
Project 02 identified the effects of chlorinated hy- 
drocarbons on the water transmission properties of 
its which are common to large por- 
tion of Louisiana’s industrial area. Project 03 initi- 
ated biode; tion studies of hazardous chemical 
waste including PCB and Dioxin. Techniques 
which had enhanced the degradation of chlorinat- 


MANPOWER, GRANTS AND FACILITIES—Field 9 


Grants, Contracts, and Research Act Allotments—Group 9D 


ed hydrocarbons were not effective with dioxin. 
Project 04 involved using a thermal stratification 
model to evaluate the design and operation of a 
proposed flood control reservoir. Project 05 evalu- 
ated a groundwater model as a management aid in 
Loe for lignite mining in northwestern Louisi- 
The model was used to develop strategies 
which would enable lignite miners to minimize the 
adverse effects of their operations on groundwater 
quality. Project 06 utilized entropy to determine 
multivariate distributions of flood variables given 
limited data or information. These distributions 
were tested using real-world flood data. (Adrian- 
Louisiana St. Univ.-.WRRI) 
W88-01773 


FISCAL YEAR 1986 PROGRAM REPORT 
(SOUTH CAROLINA WATER RESOURCES RE- 
SEARCH INSTITUTE) 


a Univ., SC. Water Resources Research 


caus from the National Technical Information 
Service, Springfield, VA 22161, as PB87 223954/ 
AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Program Report G1251-01, June 1987. 39 p, 
1 tab. Contract No. 14-08-001-G1251. Project No. 
USGS G1251-01. 


Descriptors: *Research, *Information transfer, 
*Training, *South Carolina, *Water Research In- 
stitute, Agricultural runoff, Agricultural chemicals, 
Dioxins, Contaminant transport, Capillary fringe, 
Coastal plains, Cultivation, Deflouridation, Diben- 
zofurans, Fate of pollutants, Groundwater, Haz- 
ardous wastes, Aquifers, Landfills, Pesticides, Res- 
ervoirs, Rainfall-runoff relationships, Runoff, Sedi- 
ments, Seepage, Sediment transport, Agricultural 
watersheds, Insecticides, Storm runoff, Water pol- 
lution sources, Tomatoes, Rainfall simulators, Acti- 
vated alumina, Manganese, Reservoir operation, 
Kinetics, Unsaturated zones. 


Included in the report are sections on the water 
problems and issues of the State, the goals and 
caaaie alton wel Uheldiae leeming Oe 
oe ee of ormation concerning the 
nt ee program. bay Se 
pecres wm formation regarding research projects 
funded by the Water Resources Research Institute 
include: A project by Dr. Thomas Tisue on study- 
ing the occurrence of total manganese in the dis- 
SS ee 
upper Savannah River in South Carolina 
and Georgia. He is attempting to determine if 
proposed methods of alleviating the problem are 
—— A project by Dr. Thomas 
~~ ways of removing fluorides from 
Black Creek Aquifer water. A project by Dr. Alan 
Elzerman is studying the occurrence and transpor- 
tation of PCB’s, Dioxins and Dibenzofurans in 
Lake Hartwell. 


direc! 
the long term effects of — 
and surface runoff on aquatic ecosystems. The 
project by Drs. Abbas A. Fiuzat and Ben Sill was 
dedicated towards the study of contaminant trans- 
port of water in the unsaturated soil zone. The 
study includes a search of existing models of flow 
and a verification of the results with existing field 
or model data. The final research project in this 
oe ay is en investigation by Drs. Eugene 
and Geoffrey Scott which is concerned 
with a comparison of agricultural nonpoint source 
runoff for no-till and conventional till vegetable 
crop test plots. A discussion of the Information 
Transfer Program in effect is also included. (Zie- 
linski-Clemson Univ., WRRI) 
W88-01774 


FISCAL YEAR 1985 PROGRAM REPORT 
(SOUTH DAKOTA WATER RESOURCES IN- 
STITUTE) 


South Dakota State Univ., Brookings. Water Re- 
sources Inst. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 223962/ 
AS. Price codes: A04 in paper copy, A01 in micro- 
fiche. Report No. G1044-01, 1986. 40 p. Contract 
No. 14-080001-G1044. Project No. USGS G1044- 
01. 


Descriptors: *South Dakota, *Water Research In- 
stitute, *Research, *Information transfer, *Train- 
ing, Irrigation, Salinity, Groundwater, Radioiso- 
topes, Pesticides, Recharge. 


State water development of agricultural water use 
the maintenance of adequate and safe water 
supplies for industrial and domestic use are high 
priority issues in South Dakota. The FY85 SWRIP 
supported five projects involving the concept of 
total water management. This concept considers 
the complex interactions of vegetative growth, ag- 
ricultural management practices, soil chemical and 
physical properties, the storage and movement of 
soil water the effect of those interactions on sur- 
face and groundwater quality. Another research 
project investigated the impact of gravel mining on 
municipal water supply, while still another estab- 
lished the range and extent of naturally occurring 
radioactive contamination of groundwater. The 
program was developed cooperatively with higher 
education, state and federal agencies. Information 
transfer activities such as seminars and workshops 
were implemented and over 35 agencies, groups or 
land owners were directly involved in the pro- 
gram. (USGS) 
W88-01775 


FISCAL YEAR 1986 PROGRAM REPORT (MIS- 
SISSIPPI WATER RESOURCES RESEARCH 
INSTITUTE), 


Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87 223970/ 
AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Program Report G1234-01, July 1987. 28 p. 
Contract No. 14-08-0001-G1234. USGS G1234-01. 


Descriptors: *Research, *Information transfer, 
*Training, *Mississippi, *Water Research Institute, 
Groundwater, Modeling, Management, Sedimenta- 
tion, Mathematical model, Sediment, Water quality 
data, Planning, Groundwater management, Land 
disposal, Hazardous chemicals, Migration, 
Groundwater pollution, Microbial degradation, 
Aquaculture. 


During the 1986 Program Year the Mississippi 
Institute was involved in statewide planning activi- 
ties and research. Water management planning is a 
Seche projects inciode: Project Gi23442 pre: 
rojects include: Project G1234-02 pro- 
ae a forecast for water use by Standard Indus- 
trial Classification (SIC) categories. Project 
G1234-03 — information on the rate of deg- 
radation of certain wood preserving chemicals mi- 
grating through soil. Project G1234-04 (year 1 of 
2) evaluates environmental water quality for fresh- 
water shrimp. Project G1234-05 (year 1 of 2) eval- 
uates removal of ammonia from water used in 
catfish farming by clinoptilolite. Project G1234-22 
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Project G1234-23 developed a groundwater qual- 
ity data base by geographical areas. (Bond-Missis- 
sippi St. Univ., WRRI) 
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Reads Landing, 

W88-01525 8A 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL LAB. 
Techniques for Long-Term Management of 
i Areas, 


Confined Disposal 
W88-01529 5E 


Benthic Resources Assessment Technique, A 
Method for Quantifying the Effects of Benthic 
Community Changes on Fish Resources, 

W88-01531 5C 


Long-Term Monitoring of CE Habitat Develop- 
ment on Dredged Material Sites, 1974-84, 
W88-01533 


Capping Contaminated Dredged Material, 
W88-01535 SE 


Prediction and Field Evaluation of the Water 
Quality of Effluent from Confined Disposal 


W88-01537 5B 
Management Strategy for Disposal of Dredged 


Material, 

W88-01544 5E 
Design and Management of Dredged Material 
Containment Areas to Improve Hydraulic Per- 


formance, 
W88-01602 SE 
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ORGANIZATIONAL INDEX 


Vertical, Horizontal, and Diel Distribution of 
Invertebrate Drift in the Lower Mississippi 


River, 
W88-02278 2H 


Prediction of Surface Runoff Water Quality 
from Black Rock Harbor Dredged Material 
Placed in an Upland Disposal Site, 

W88-02279 SE 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
HYDRAULICS LAB. 

Hybrid Modeling to Reduce Maintenance 


Dredging, 
W88-01548 2 


Advance Maintenance in Navigation meas 
W88-01549 


Study of the Impacts of Reduced Dredging Pro- 
cedures on the Navigability of the Upper Missis- 
sippi River, 

W88-01550 2J 


Isabella Dam Spillway Kern River, California: 
Hydraulic Model Investigation, 
W88-01613 8A 


Improvement of Hydropower Release Dissolved 
Oxygen with Turbine Venting, 
W88-02280 5G 


Safe Navigation Speeds and Clearance at Lower 
Sill, Temporary Lock 52, Ohio River, 
W88-02281 8B 


Ship Navigation Simulator Study Savannah 
Harbor Widening Project Savannah, Georgia, 
W88-02282 8B 


Scour Protection for Locks and Dams 2-10, 
Upper Mississippi River, 
W88-02283 8A 


ARMY ENVIRONMENTAL HYGIENE 
AGENCY, ABERDEEN. PROVING GROUND, 
MD. 
Prevention and Containment of Hazardous/ 
Toxic Materials Spills in Department of Defense 
Storage and Handling Areas, 
W88-01736 SE 


ARTOIS-PICARDIE WATER AGENCY, DOUAI 
(FRANCE). 
Fight Against Industrial and Urban Pollution in 
the Artois - Picardie Basin, 
W88-01931 5G 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). DIV. OF INDUSTRIAL 
ENGINEERING AND MANAGEMENT. 
Two Adjacent Pipe Diameters at the Optimal 
Solution in the Water Distribution Network 
Models, 
W88-01678 5F 


ASIAN-PACIFIC REGIONAL RESEARCH 
CENTER FOR INTEGRATED FISH 
FARMING, WUXI (CHINA). 
Studies on the Ecological Effects of Varying the 
Size of Fish Ponds Loaded with Manures and 
Feeds, 
'W88-02039 81 


ASSOCIACION NACIONAL DE INGENIEROS 
DE MINAS, GRANADA (SPAIN). 
Water in Mining and Underground Works (El 
Agua en la Mineria y Trabajos a 
W88-01601 


ASSOCIATE QUAD CONSULTANTS, 
VISALIA, CA. 
Socio-Technological Aspects of Automation in 
Public Works Activities, 
'W88-01957 6B 


ASSOCIATED CONSULTANTS, KHARTOUM 
(SUDAN). 
Integrated River Basin Development; The Chal- 
lenges to the Nile Basin Countries, 
W88-02242 6A 


ATMOSPHERIC ENVIRONMENT SERVICE, 
DOWNSVIEW (ONTARIO). 
Acidic Deposition to Forests: The 1985 Chemis- 
try of High Elevation Fog (CHEF) Project, 
W88-02003 5B 


Concentration of Trace Metals in ee 
'W88-02407 


AUBURN UNIV., AL. WATER RESOURCES 
RESEARCH INST. 
Fiscal Year 1986 Program Report (. 
Water Resources Research Institute). 
W88-01770 9D 


AUCKLAND UNIV. (NEW ZEALAND). DEPT. 
OF THEORETICAL AND APPLIED 
MECHANICS. 
Two- and Three-Dimensional Steady Quasi- 
Linear Infiltration From Buried and Surface 
Cavities Using Boundary Element Techniques, 
W88-01695 2G 


AWARE, INC., NASHVILLE, TN. 
Practical Application of Adsorbent Resins, 
W88-02295 5D 


BANARAS HINDU UNIV., VARANASI 

(INDIA). POLLUTION RESEARCH LAB. 
Application of Solar Energy in Water Reuse, 
W88-01807 5D 


BARCELONA UNIV. (SPAIN). DEPT. DE 
ECOLOGIA. 
i Production in Upwelling Areas. 
Energy, Global Ecology and Resources, 
W88-01631 2L 


BATTELLE NEW ENGLAND MARINE 
RESEARCH LAB., DUXBURY, MA. 
Lignin Geochemistry of Sediments from the 
Narragansett Bay Estuary, 
W88-01970 2L 


BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. 
Transport of Energy-Related Organic Com- 
pounds and Mixtures in Subsurface Environ- 
ments, 
W288-02263 5B 


Subsurface Flow and Transport of Organic 
Chemicals: An Assessment of Current Modeling 
Capability and Priority Directions for Future 
Research (1987-1995), 

W88-02264 5B 


Groundwater Temperature Fluctuations at 
Lyons Ferry Fish Hatchery, Washington, 
W88-02388 2F 


BAYER A.G., LEVERKUSEN (GERMANY, 
F.R.). 
Tower-Biology (R) and Its Application for the 
Nitrification/Denitrification of Ammonia-Rich 
Wastewater, 
W88-02186 5D 


BAYREUTH UNIV. (GERMANY, F.R.). 
LEHRSTUHL FUER HYDROLOGIE. 
pH-Response on Leaves and Isolated Cuticles of 
Hedera Helix L. After Wetting with Artificial 
Rainwater, 
W88-01885 5C 





Behavior of Hydrophobic, Organic Micropollu- 
= - Different Karst Water Systems: I. Trans- 

of Micropollutants and Contaminant Bal- 
tnces Dai During the Melting of Snow, - 


Behavior of Hydrophobic, Organic Micropollu- 
tants in Different Karst Water Systems: II. Fil- 
tration Capacity of Karst Systems and Pollutant 
Sinks, 


'W88-02481 5B 


BERNARD M. BARUCH COLL., NEW YORK. 

DEPT. OF PUBLIC ADMINISTRATION. 
Recent Developments in Methane Recovery 
from Municipal Landfills, 

W88-01756 SE 


BIHAR UNIV., MUZAFFARPUR (INDIA). 
DEPT. OF ZOOLOGY. 
Toxicity of Crude Oil to the Metabolism of 
Freshwater Minor Carp, Puntius sophore, 
W88-01716 


BIO GRO SYSTEMS, INC., ANNAPOLIS, MD. 


Stable Foams in Activated Sludge Plants, 
W88-02055 


BISWAS AND ASSOCIATES, OXFORD 
(ENGLAND). 
Methodology for Monitoring and Evaluation of 
Land and Water Development, 
W88-02232 6B 


BLACK AND VEATCH, KANSAS CITY, MO. | 


W88-01859 


BOWLING GREEN STATE UNIV., OH. 
Tidal Power Generation in the Fundy —— 
W88-01925 


BOWLING GREEN STATE UNIV., OH. DEPT. 
OF BIOLOGICAL SCIENCES, 
Biomass and Compositional Changes in the Peri- 
phytic Community of an Artificial Stream in 
Response to Lowered pH, 
‘W88-02468 


5C 


Physiological Responses of Soybean (Glycine 
max L. Merr) to Simulated Acid Rain and Ambi- 
ent Ozone in the Field, 

'W88-02473 5C 


CALIFORNIA UNIV., DAVIS. DEPT. OF CIVIL ENGINEERING. 


BOYLE ENGINEERING CORP., ORLANDO, 
FL. 
Impacts of Multi-Jurisdictional Agreements and 
Effluent Disposal by Citrus Irrigation on the 
Development of an Industrial Waste Pretreat- 


ment Program, 
W88-02160 6E 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF GEOLOGICAL SCIENCES. 

Simultaneous Inversion of Hydrogeologic Data 

and Thermal Data: 1. Theory and Application 

Using Hydraulic Head Data, 

W88-01691 2F 
BRITISH NUCLEAR FUELS LTD., 
WARRINGTON (ENGLAND). 

Pond, 
W88-01783 SE 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. PROCESS SCIENCES DIV. 
In Situ Repair of Deteriorated Concrete in Hy- 
draulic Structures: Feasibility Studies, 
W88-01656 8A 


BROWN AND CALDWELL, WALNUT CREEK, 
CA. 
Effectiveness of Residential Water Conservation 


Measures, 
W88-02316 3D 


BROWN AND ROOT DEVELOPMENT, INC., 
HOUSTON, TX. 
Biokinetic Models to Optimize Aerated Stabili- 
zation Basins, 
W88-02164 5D 


BURDWAN UNIV. (INDIA). DEPT. OF 
BOTANY. 
Influence of Domestic Sewage on Growth and 
Nitrogen Fixation of Azolla pinnata R. Br., 
W88-02078 5E 


BUREAU OF ENVIRONMENTAL 
PROTECTION, TAIPEI (TAIWAN). 
Biological Treatment of Soy Sauce Fermenta- 
tion Waste - Computer Simulation of Fill-and- 
Draw Activated Sludge System, 
W88-02216 5D 


BUREAU OF RECLAMATION, AUBURN, CA. 
SIERRA COOPERATIVE PILOT PROJECT. 
Field Evaluation of a Dual-Channel Microwave 
Radiometer Designed for Measurements of Inte- 
grated Water Vapor and Cloud Liquid Water in 
the Ai 
'W88-02053 7B 


BUREAU OF RECLAMATION, DENVER, CO. 
APPLIED SCIENCES BRANCH. 


Blue Mesa Reservoir, Colorado: A Historical 
Review of Its Limnology, 1965-1985, 
W88-01665 2H 


BUREAU OF RECLAMATION, DENVER, CO. 
ENGINEERING AND RESEARCH CENTER. 
Cement Grout Flow Behavior in Fractured 
Rock. 
'W88-01603 8G 
Tests of Soil-Fly Ash Mixtures for Soil Stabiliza- 


W88-01604 8G 


Characteristics of Big Sandy River Drainage 
Basin Water and of Salty Aquifer Water, 
W88-01614 SE 


Long-Term Changes in the Properties of Soil 
Linings for Canal Seepage Control, 
'W88-01664 8D 


Dynamic Testing of Homogeneous Embankment 
Models, 
W88-01669 8D 


BUREAU OF RECLAMATION, DENVER, CO. 
HYDRAULICS BRANCH. 
Hydraulic Model Study of Brantley Dam Spill- 
way, 
W88-01666 8B 


BUREAU OF RECLAMATION, MONTROSE, 
co. 
Colorado River Augmentation Demonstration 
Program. 
W88-01609 3B 


BUREAU OF RECLAMATION, 
SACRAMENTO, CA. MID-PACIFIC 
REGIONAL OFFICE. 

Trace Metal Distribution in Drowned Plants, 

Shasta Reservoir, California, 

W88-02333 5B 


BUREAU OF RECLAMATION, 
WASHINGTON, DC. OFFICE OF WATER 
RESEARCH. 
Mount St. Helens: The Aftermath, 
W88-02272 


CAL RECOVERY SYSTEMS, INC., 
RICHMOND, CA. 
Composting and The Limiting Factor Principle, 
W88-02122 SE 


CALGON CORP., PITTSBURGH, PA. 
Thermal Reactivation of Granular Activated 
Carbon, 
W88-02299 5D 


Precipitation Equilibrium During Evaporation 
of Water Containing High Dissolved Salts, 
W88-02443 3A 


CALIFORNIA REGIONAL WATER QUALITY 
CONTROL BOARD, OAKLAND. SAN 
FRANCISCO BAY REGION. 
Regulation of Underground Chemical Storage 
Tanks in the San Francisco Bay Area, 
W88-01748 5B 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
SANITARY AND ENVIRONMENTAL 
ENGINEERING. 
Application of Batch Kinetic Data to the Sizing 
of Continuous-Flow Activated Sludge Reactors, 
W88-01944 sD 


CALIFORNIA UNIV., BERKELEY. INST. OF 
URBAN AND REGIONAL DEVELOPMENT. 
Applying Lessons from Housing to Meeting the 
Challenge of Water and Sanitation for the Urban 
Poor, 
W88-02062 5F 


CALIFORNIA UNIV., DAVIS. 
Investigation of Growth Instabilities of the Ice- 
Water Interface by Light Scattering Spectrosco- 
Py; 
W88-02275 2C 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Balancing Public Trust Resources of Mono Lake 
and Los Angeles’ Water Right: An Economic 
Approach, 
W88-01677 6E 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
CIVIL ENGINEERING. 
Improved Industrial Wastewater Treatment 
Through Particle Size Management Using 
Leachate Treatment as a Case Study, 
'W88-02218 
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CALIFORNIA UNIV., DAVIS. DEPT. OF ENVIRONMENTAL TOXICOLOGY. 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
ENVIRONMENTAL TOXICOLOGY, 
Biotransformation of Molinate (Ordram) in the 
Striped Bass (Morone Saxatilis), 
W88-02029 5B 


CALIFORNIA UNIV., DAVIS. DEPT. OF 

LAND, AIR AND WATER RESOURCES. 
Kinetics of Water Vapor Adsorption on = 
W88-02329 


Optimal Aqueduct Capacity and Distribution 
Policy: Continuous Approach, 
W88-02418 SF 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
WATER SCIENCE AND ENGINEERING. 
Optimal Aqueduct Capacity and Distribution 
Policy: Discrete Approach, 
W88-02419 5F 


CALIFORNIA UNIV., IRVINE. DEPT. OF 
MECHANICAL ENGINEERING. 
Calibration of an Airborne Lyman-Alpha Hy- 
grometer and Measurement of Water Vapor 
Flux Using a Thermoelectric Hygrometer, 
W88-02043 7B 


CALIFORNIA UNIV., LOS ANGELES. 
SCHOOL OF ENGINEERING AND APPLIED 
SCIENCE. 

Conflict Between Flood and Drought Prepared- 

ness in the Colorado River Basin, 

W88-02250 6D 


CALIFORNIA UNIV., SAN DIEGO, LA 
JOLLA. DEPT. OF CHEMISTRY. 
Prediction of Borate Mineral Equilibria in Natu- 
ral Waters: Application to Searles Lake, Califor- 


nia, 
W88-01971 2K 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
APPLIED MATHEMATICS AND 
THEORETICAL PHYSICS. 

Two-Equation Model for Contaminant Disper- 

sion in Natural Streams, 

W88-02328 5B 


CAMP, DRESSER AND MCKEE, INC., 
BOSTON, MA. 
Impact of Sludge Incineration on the Environ- 
ment, 
W88-01515 5C 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO). 
Nitrogen and Contaminant Control of Coke 
Plant Effluents in an Upgraded Biological 
System, 
W88-02307 5G 


CANONIE ENGINEERS, INC., DENVER, CO. 
Issues of Aquifer Leakage in In-Situ Uranium 
Mining, 

W88-01587 2F 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF APPLIED MATHEMATICS. 
Preliminary Carbon Budget of the Southern 
Benguela Pelagic Ecosystem, 
W88-01635 2L 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF CHEMICAL ENGINEERING. 
Hypothesis for Pelletisation in the Upflow An- 
aerobic Sludge Bed Reactor, 
W88-02089 5D 


CARLETON UNIV., OTTAWA (ONTARIO). 
INST, OF CIVIL ENGINEERING. 
Migration and Containment of Leachants from 
Uranium Tailings Ponds, 
W88-01557 SE 


OR-4 


CEA CENTRE D’ETUDES NUCLEAIRES DE 
FONTENAY-AUX-ROSES (FRANCE). 
239, 240Pu Levels in Mussels Mytilus Sp. Col- 
lected from the French Coasts (1983-1984): A 
Radiochemical and Microanalytical Study (Suivi 
des Niveaux de Plutonium 239-240 dans des 
Moules Mytilus Sp. Prevelees sur ie Littoral 
Francais (1983-1984): Etudes Radiochimique et 
Microanalytique), 
W88-02105 5B 


CENTRAL ELECTRICITY GENERATING 
BOARD, LEATHERHEAD (ENGLAND). 
CENTRAL ELECTRICITY RESEARCH LABS. 
Wet Deposition of Sulfate and Its Relationship 
to Sulphur Dioxide Emissions, 
W88-02406 5B 


CENTRAL INST. FOR MINING 
DEVELOPMENT, BUDAPEST (HUNGARY). 
Rebuilding of Original Water Balance in Karstic 
Reservoirs, 
W88-01574 4B 


CENTRAL SOIL SALINITY RESEARCH 
INST., KARNAL (INDIA). DIV. OF 
AGRICULTURAL ENGINEERING. 

Managing Rotational Canal Water Supplies on 

the Farm, 

W88-02384 3F 


CENTRE DE RECHERCHES EN PHYSIQUE 
DE L’ENVIRONNEMENT, ISSY-LES- 
MOULINEAUX (FRANCE). 
Retrieval of Horizontal Wind Field and Mesos- 
cale Vertical Vorticity in Stratiform Precipita- 
tion by Conical Scannings with Two Doppler 


Radars, 
W88-02047 7B 


CENTRE FOR DEVELOPMENT RESEARCH, 
HYDERABAD (INDIA). 
Delaware River Basin: Water Pricing and Fi- 
nancing Issues, 
W88-01867 6C 


CENTRE FOR WATER RESOURCES 
DEVELOPMENT AND MANAGEMENT, 
CALICUT (INDIA). 

Digital Simulation Model for Brine Coning in 

Unconfined Anisotropic Aquifers, 

W88-02441 2F 


CENTRE FOR WATER RESOURCES 
DEVELOPMENT AND MANAGEMENT, 
KUNNAMANGALAM (INDIA). WATER 
QUALITY AND ENVIRONMENT DIV. 
Analysis of Sub-Microgram: Levels of Palladium 
(ID in Environmental Samples by Selective Ex- 
traction and Spectrophotometric Determination 
with N-p-Methoxyphenyl-2-Furylacrylohydrox- 
amic Acid and 5-(Diethylamino)-2-(2- 
Pyridylazo)Phenol, 
W88-01832 5A 


CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, GIF-SUR-YVETTE (FRANCE). 
INST. DE PHYSIOLOGIE VEGETALE. 
Effect of a Rapid and a Slow Drought Cycle 
Followed by Rehydration on Stomatal and Non- 
Stomatal Components of Leaf Photosynthesis in 
Phaseolus Vulgaris L., 
W88-01703 21 


CENTRO DE CALCULO ELECTRONICO, 
MADRID (SPAIN). 
Some Effects of Longshore Bottom Variability 
on NW African Upwelling Dynamics (Algunos 
Efectos de la Influencia de la Variacion de Pro- 
fundidad de Costa y Fondo en Sentido N-S 
Sobre la Dinamica del Afloramiento del NO de 
Africa), 
W88-01621 2L 


CENTRO DE TECNOLOGIA PESQUERA, 
CANARIAS (SPAIN). 
Nutrient Distributions in the Central Water 
Mass Front near Cabo Blanco, October 1981, 
W88-01618 2L 


Identified Phytoplanktonic Species in Shallow 
Waters off Eastern Canary Islands (Especies Fi- 
toplanctonicas Identificadas en Aguas Litorales 
de las Islas Canarias Orientales), 

W88-01641 2L 


CESKOSLOVENSKA AKADEMIE VED, 
PRAGUE. USTAV GEOLOGIE A 
GEOTECHNIKY. 


Liquidation of Abandoned Mine Excavations by 
Flooding, 


W88-01583 4B 


CH2M HILL, INC., GAINESVILLE, FL. 
Performance of a Natural Wetland Treatment 
System for Wastewater Management, 
W88-01822 5D 


CH2M/HILL, RESTON, VA. 
Evaluation of Industrial Process Modifications 
to Reduce Hazardous Wastes in the Armed 
Services, 
W88-02191 5D 


CH2M, INC., PORTLAND, OR. 
Using Peaking Factors to Update Water Rates, 
W88-02391 6C 


CHINA STEEL CORP., KAOHSIUNG 
(TAIWAN).. DEPT. OF RESEARCH AND 
DEVELOPMENT. 

PAC-Activated Sludge Treatment of Coke-Plant 

Wastewater, 

W88-02136 5D 


CHIYODA CHEMICAL ENGINEERING AND 
CONSTRUCTION CO. (JAPAN). 

Method for Strengthening Soft Soil, 

W88-01779 2G 


CINCINNATI UNIV., OH. DEPT. OF CIVIL 

AND ENVIRONMENTAL ENGINEERING. 
Reverse Osmosis Membrane Fouling by Sanitary 
Landfill Leachate and Copper Plating Solutions, 
W88-02179 5D 


CLAYTON ENVIRONMENTAL 

CONSULTANTS, INC., NOVI, MI. 
Determination of Parts-per-Billion Concentra- 
tions of Dioxane in Water and Soil by Purge and 
Trap Gas Chromatography/Mass Spectrometry 
or Charcoal Tube Enrichment Gas Chromatog- 
raphy, 
W88-01868 SA 


CLEMSON UNIV., SC. DEPT. OF 
ENVIRONMENTAL SYSTEMS 
ENGINEERING. 
Defluoridation of Black Creek Aquifer Waters, 
W88-01769 SF 


CLEMSON UNIV., SC. DEPT. OF PHYSICS 
AND ASTRONOMY. 
Observations of Thunderstorm Reflectivities and 
Doppler Velocities Measured at VHF and UHF, 
W88-02051 7B 


CLEMSON UNIV., SC. WATER RESOURCES 
RESEARCH INST. 
Fiscal Year 1986 Program Report (South Caroli- 
na Water Resources Research Institute). 
W88-01774 9D 





G, MS. 
Coastal and Inlet Processes Numerical Modeling 
System, 
W88-01546 8B 


Unique Design Aspects of a Large-Scale Experi- 
mental Sand Bypassing System, 
W88-01551 8A 


COLORADO SPRINGS DEPT. OF UTILITIES, 
co. 

Impact of EPA’s Biomonitoring Policy on 

POTWs, 

W88-01823 5G 
COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF AGRICULTURAL AND NATURAL 
RESOURCE ECONOMICS. 

Regional Economic Growth From Irrigation 
Development: Evidence From Northern High- 


Plains Ogallala Groundwater Resource, 
W88-01911 6D 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 

Macroscale Analysis of Upland Erosion, 
W88-01965 23 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF PLANT PATHOLOGY AND WEED 
SCIENCE. 


Presence of Erwinia carotovora in Surface 
Water in North America, 
W88-01711 2H 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF POLITICAL SCIENCE. 
River Basin Concept as Seen from a Manage- 
ment Perspective in USA, 
W88-02257 6B 
COLORADO UNIV. AT BOULDER. DEPT. OF 
CIVIL, ENVIRONMENTAL, AND 
ARCHITECTURAL 


ENGINEERING. 
Public Attitudes toward Water cm santo 
W88-02315 


COLORADO UNIV. AT BOULDER. DEPT. OF 
ENVIRONMENTAL, POPULATION, AND 
et eae, BIOLOGY. 

jatural Selection on the Plant-Water Relations 


COLORADO UNIV., BOULDER. DEPT. OF 
CIVIL, ENVIRONMENTAL, AND 
ARCHITECTURAL ENGINEERING. 
Strength Design of Reinforced-Concrete Hy- 
draulic Structures. Report 6: Analytical Study of 
the Ultimate Behavior of Model Reinforced- 
Concrete Circular Conduits, 
W88-01657 8F 
COLORADO WATER RESOURCES 
RESEARCH INST., FORT COLLINS. 


Groundwater Protection Policies for 
The Rocky Mountain Region and the Nation. 
W88-02269 5G 


COMMISSION OF THE EUROPEAN 
COMMUNITIES, ISPRA (ITALY). JOINT 


CENTRE. 
Coastal-Zone-Color-Scanner (CZCS) Imagery 
from Northwest African Upwelling, 

W88-01634 7B 


Measurement of Cadmium Adsorption on Sedi- 


D’Adsorption du Cadmium sur les Sediments du 
lac de Comabbio - Italie du Nord), 
W88-02016 5B 


Biomphalaria Glabrata (SAY), A Suitable Orga- 
nism for a Biotest, 
'W88-02020 5A 


CORVALLIS ENVIRONMENTAL RESEARCH LAB., OR. 


COMMONWEALTH SCIENTIFIC AND 

INDUSTRIAL RESEARCH ORGANIZATION, 

CANBERRA (AUSTRALIA). DIV. OF 

ENVIRONMENTAL MECHANICS. 
Macroscopic and Microscopic Capillary Length 
and Time scales From Field Infiltration, 


W88-01684 2G 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
GRIFFITH (AUSTRALIA). CENTRE FOR 
IRRIGATION RESEARCH. 
Physiological Responses of Cotton to a Single 
Waterlogging at High and Low N-Levels, 
W88-01992 3F 


Temporal Variation of Metals in the Seagrass 
Posidonia australis and Its Potential as a Sentinel 
Accumulator Near a Lead Smelter, 

W88-01997 


Mechanism of Toxicity of Ionic Copper and 
Copper Complexes to Algae, 


With Spatially Dependent Soil Hydraulic Char- 
Se 
W88-01685 2G 


COMMUNICATIONS RESEARCH CENTRE, 
OTTAWA (ONTARIO). 
Influence of Raingage Integration Time on 
Measured Rainfall-Intensity Distribution Func- 
tions, 
W88-02046 7B 


COMPAGNIE GENERALE DES EAUX, PARIS 
(FRANCE). 
Oxidation-Reduction Potential (ORP) Regula- 
tion: A Way to Optimize Pollution Removal and 
Energy Savings in the Low Load Activated 
Sludge Process, 
W88-01958 5D 


COMPANHIA DE SANEAMENTO BASICO 
DO ESTADO DE SAO PAULO (BRAZIL). 
Biogas Clean-Up and Utilization, 
W88-02118 sD 


COMPANHIA DE TECHNOLOGIA DE 
SANEAMENTO AMBIENTAL, SAO PAULO 
(BRAZIL). 
Microbiology of Anaerobic Digestion, 
W88-02107 5D 


Criteria for the Utilization, Design and Oper- 
ation of UASB Reactors, 
W88-02111 5D 


COMPANHIA DE TECNOLOGIA DE 
SANEAMENTO AMBIENTAL, SAO PAULO 
(BRAZIL). 
Development of Technology for the Use of the 
UASB Reactor in Domestic Sewage Treatment, 
W88-02115 5D 


COMPANIA GENERAL DE SONDEOS S.A., 

MADRID (SPAIN). 
Geophysical Prospecting for Mined Areas Iden- 
tification. ‘San Jose’ Mine Case History (Caceres 
- Spain), 

W88-01582 4B 


CONCORDIA UNIV., LOYOLA CAMPUS, 
MONTREAL (QUEBEC). ECOTOXICOLOGY 
RESEARCH LAB. 

Thiocyanate Toxicity to Daphnia magna: Modi- 

fied by pH and Temperature, 

W88-02026 5C 


CONCORDIA UNIV., LOYOLA CAMPUS, 
MONTREAL (QUEBEC). WATER 
POLLUTION RESEARCH LAB. 
Effect of Avoidance on the Plasma-cation Con- 
centration of Brook Trout (Salvelinus fontinalis) 
Subjected to Varying Levels of Acidity, 
W88-02028 5C 


CONESTOGA-ROVERS AND ASSOCIATES, 
WATERLOO (ONTARIO). 
Monitoring an Implemented Remedial Action, 
W88-01745 SE 


CONNECTICUT COLL., NEW LONDON. 
DEPT. OF ZOOLOGY. 
Low Salinity Induces Reversible Tissue Regres- 
sion in the Estuarine Sponge Microciona Proli- 
fera (Ellis and Solander), 
W88-02129 2L 


Low Salinity Induces Reversible Tissue Regres- 
sion in the Estuarine Sponge Microciona proli- 
fera (Ellis and Solander), 

W88-02368 2L 


CONNECTICUT DEPT. OF 
ENVIRONMENTAL PROTECTION, 
HARTFORD. 

Implementation of a Water Quality-Based Strat- 

egy for Protection of Aquatic Life, 

W88-01824 5G 


COOK COLL., NEW BRUNSWICK, NJ. 
Influence of Industrial Wastes on the Formation 
of Volatile Halogenated Organics During Efflu- 
ent Chlorination, 

W88-02195 5D 


COOK COLL., NEW BRUNSWICK, NJ. DEPT. 
OF ENVIRONMENTAL SCIENCE. 
Analysis of EPA Guidance on Composting 
Sludge: Part IV - Facility Design and Operation, 
W88-02127 5D 


COOPERATIVE REGIONAL DOS 
PRODUCTORES DE ACUCAR DE ALAGOAS, 
MACEIO (BRAZIL). 

Utilization of Vinasse Effluents from an Anaero- 

bic Reactor, 

W88-02117 5D 


COPENHAGEN UNIV. (DENMARK). 
Computerized Soil Data Used in Agricultural 
Water Planning, Denmark. 

W88-01921 7C 


CORNELL UNIV., ITHACA, NY. 
Uptake of Cadmium and Zinc by Corn on 
Sludge-Treated Soils, 
W88-02124 SE 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENTOMOLOGY. 
Preference of the Green Peach Aphid, Myzus 
persicae, for Plants Grown in Sewage Sludges, 
W88-01724 3C 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Total Alkalinity of Surface Waters: A Map of 
the Western Region. 
W88-01884 
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COVENTRY (LANCHESTER) POLYTECHNIC 
(ENGLAND). 

Lake Perched on Piscine Peril, 

W88-01989 


, FL. 
Pretreatment and Land Disposal of Industrial 
Waste, 
W88-01732 SE 


CWC-HDR, INC., EDMONDS, WA. 
Alerting Engineers to New EPA Safe Water 
Regulations, 
W88-01812 5G 


DAMES AND MOORE, GOLDEN, CO. 
Reactions of Chlorine and Chlorine Dioxide 
with Resorcinol in Aqueous Solution and Ad- 
sorbed on Granular Activated Carbon, 
W88-01847 5F 


DAMES AND MOORE, PHOENIX, AZ. 
Plan for Archaeological Investigations at Histor- 
ic Dam Construction Camps in Central Arizona. 
W88-01673 6G 


DANIEL INTERNATIONAL, GREENVALE, 
Sc, 


Design and Operation of Wet Corn Milling Pre- 
treatment Facilities, 
W88-02161 5D 


DARTMOUTH COLL., HANOVER, NH. DEPT. 
OF BOLOGICAL SCIENCES. 
Quantitative Comparison of Food Niches in 
Some Freshwater Zooplankton: A Multi-Tracer- 
Cell Approach, 
W88-01704 2H 


DELAWARE UNIV., NEWARK, COLL. OF 
MARINE STUDIES. 
Subtidal Volume Exchange Through the Chesa- 
peake and Delaware Canal, 
W88-01858 2L 


DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 
Removal of Cadmium at High and Low Dosages 
by an Extended Aeration Process, 
W88-02175 5D 


Modified Extended Aeration Plant for Minimiz- 
ing Sludge Production, 
W88-02208 5D 


DELAWARE UNIV., NEWARK. WATER 
RESOURCES 


CENTER. 
Fiscal Year 1986 Program Report (Delaware 
Water Resources Center), 
W88-01766 9D 


DELTA BRANCH EXPERIMENT STATION, 
sTO MS. 
Short-term Effects of Propanil on Oxygen Pro- 
duction by Plankton Communities from Catfish 


Ponds, 
W88-01723 5C 


Acute Toxicity of Potassium Permanganate to 
Channel Catfish Fingerlings, 
'W88-02038 5C 


DEPARTMENT OF ENERGY, NEW YORK. 

ENVIRONMENTAL MEASUREMENTS LAB. 
Electrothermal Atomic-Absorption Spectromet- 
tic Analysis of Lake Waters for Mn, Fe, Pb, and 


Cd, 
W88-02359 SA 


DEPARTMENT OF ENERGY, WASHINGTON, 
DC. OFFICE OF HEALTH AND 
ENVIRONMENTAL RESEARCH. 

DOE Deep Probe - Field Evaluation and Plan- 

ning Workshop, 

W88-01607 5B 
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DEPARTMENT OF FISHERIES AND 
OCEANS, ST. ANDREWS (NEW 
BRUNSWICK). BIOLOGICAL STATION. 
pH Profiles from Diatom Stratigraphies in Sedi- 
ment Cores of Selected Lakes of New Bruns- 
wick and Nova Scotia, Canada, 
W88-02482 


Herbicide Levels in ‘Rivers Draining Two Prai- 
rie Agricultural Watersheds (1984), 
W88-01800 5B 


Chemical Effects of Spring and Summer Alum 
Additions to a Small, Northwestern Ontario 
Lake, 

W88-02462 5G 


DETOX, INC., DAYTON, OH. 
Groundwater Treatment Technology, 
W88-02322 


DETROIT EDISON CO., MI. 
Fly Ash Disposal in a Limestone Quarry: Hy- 
W88-01740 SE 


DIREKTORATET FOR VILT OG 
FERSKVANNSFISK, TRONDHEIM 
(NORWAY). FISH RESEARCH DIV. 
Addition of NaOH, Limestone Slurry and Fine- 
grained Limestone to Acidified Lake Water and 
the Effects on Smolts of Atlantic Salmon (Salmo 
Salar L.), 
W88-02342 5G 


DISTRICT OF COLUMBIA DEPT. OF 


Sewage Sludge Composting at the Blue Plains 
Wastewater Treatment Plant, Washington, 
W88-01512 


DOME PETROLEUM LTD., CALGARY 
(ALBERTA). 
Method for Containing Oil and/or Gas Within a 
Blow-Out Cover Dome, 
W88-01785 5G 


DONOHUE AND ASSOCIATES, INC., 
SHEBOYGAN, WI. 
Containment of Iron Sulfate from Abandoned 
Pickle Liquor Ponds Investigation, Feasibility 
Study Design and Construction, 
W88-01742 SE 


Wastewater Treatment by Spray Irrigation, 
Quality of Effluent and Impacts on Soils and 
Groundwater, 

'W88-02153 5D 


DORR-OLIVER, INC., STAMFORD, CT. 
Scale-Up of the Membrane Anaerobic Reactor 
System, 

W88-02172 5D 


DOW CHEMICAL CO., MIDLAND, MI. 
HEALTH AND ENVIRONMENTAL 
SCIENCES. 
Comparison of Ethanol Toxicity to Daphnia 
magna and Ceriodaphnia dubia Tested at Two 
Different Temperatures: Static Acute Toxicity 
Test Results, 
W88-01721 5C 


DOW CHEMICAL U.S.A., MIDLAND, MI. 
HEALTH AND ENVIRONMENTAL 
SCIENCES, 
2,2-Dibromo-3-Nitriloproprionamide (DBNPA) 
Chemical Degradation in Natural Waters: Ex- 
perimental Evaluation and Modeling of Com- 
petitive Pathways, 
W88-01840 5B 


DREXEL UNIV., PHILADELPHIA, PA. 
Modelling Toxic Response of Anaerobic Treat- 
ment, 

W88-02109 5D 


DU PONT DE NEMOURS (E.1.) AND CO., 
WILMINGTON, DE. 
In-Basin Chlorination for Control of Activated 
Sludge Bulking in Industrial Waste Treatment 
Plants, ; 
'W88-02207 5D 


Priority Pollutant Removal: Comparison of the 
DuPont PACT(R) Process with Activated 
Sludge Followed by Granular Carbon Columns, 
'W88-02304 5D 


Improved Nitrification with the PACT(R) Proc- 
ess, 
W88-02306 5D 


Thermal Regeneration of PACT(R) Process 
Powdered Activated Carbon, 
W88-02308 5D 


DUKE UNIV., DURHAM, NC, SCHOOL OF 
FORESTRY AND ENVIRONMENTAL 
STUDIES, 
Comparative Toxicity, Cholinergic Effects, and 
Tissue Levels of S,S,S,-Tri-n-Butyl Phosphoro- 
trithioate (DEF) to Channel Catfish (Ictalurus 
Punctatus) and Blue Crabs (Callinectes Sapidus), 
'W88-02040 5C 


Mercury in Soils, Sediments, and Clams from a 
North Carolina Peatland, 
W88-02470 5B 


DUNCAN, LAGNESE AND ASSOCIATES, 
INC., PITTSBURGH, PA. 
Development of an Anaerobic Treatment Proc- 


ess for Wastewaters Containing High Sulfates, 
W88-02217 5D 


DYNATECH CORP., CAMBRIDGE, MA. 
Procedure for Determining Potential Gas Quan- 
tities in an Existing Sanitary Landfill, 
W88-02119 SE 


ECOLE NATIONALE SUPERIEURE DES 
MINES DE PARIS, FONTAINEBLEAU 
(FRANCE), CENTRE D’INFORMATION 
GEOLOGIQUE. 
Comparison of Geostatistical Methods for Esti- 
mating Transmissivity Using Data on Transmis- 
sivity and Specific Capacity, 
W88-01912 2F 


ECONOMIC AND SOCIAL COMMISSION 
FOR ASIA AND THE PACIFIC (UN), 
BANGKOK (THAILAND). 
Ecosystem Modelling of a River Basin, 
W88-02230 6A 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, DC. NATURAL RESOURCE 
ECONOMICS DIV. 

Erodible Land and State Water Quality Pro- 

grams: A Linkage, 

‘W88-01883 5G 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). 
Behaviour of Alkylphenol Polyethoxylate Sur- 
factants and of Nitrilotriacetate in Sewage 
Treatment, 
W88-01939 SA 





Significance of Segregation of Biomass in Bio- 
films, 
W88-01943 5B 


Determination of Trace Levels of Phenol and 
Cresols in Rain by Continuous Liquid-Liquid 
Extraction and High-Performance Liquid Chro- 


matography, 
W88-01984 5A 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
Experimental Study of Solute Transport in a 
Stony Field Soil, 
W88-01919 


EIDGENOESSISCHE TECHNISCHE 


Short-Range Runoff Forecasting for the River 
Rhine at Rheinfelden: Experiences and Present 
Problems, 

W88-01968 2E 


ELECTRIC POWER RESEARCH INST., PALO 
ALTO, CA. 
Monitoring Methods Assessed for Power Plant 
Waste 
W88-01815 5D 


ELECTRIC POWER RESEARCH INST., PALO 
ALTO, CA. ENVIRONMENTAL ASSESSMENT 
DEPT. 

Response of Two Adirondack Watersheds to 

reid Deneddée, 

W88-02465 5C 
ELECTRICITY SUPPLY COMMISSION, 
JOHANNESBURG (SOUTH AFRICA). 

Wind Shear and Upwelling Along the SW Tip 

of Africa, 

W88-01626 2L 


ENGINEERING-SCIENCE, FAIRFAX, VA. 
Evaluation of Biodegradation Kinetics for Prior- 

ity Pollutants, 

W88-02210 5D 


ENGINEERING-SCIENCE, INC., AUSTIN, TX. 
Application of Combined Powdered Carbon/ 
Activated Sludge Treatment to Lurgi Process 
Coal Gasification Wastewaters, 

W88-02303 5D 
Economics of Adsorption in Wastewater Treat- 
ment, 

'W88-02310 5D 


ENVIRO ENTERPRISES, INC., SALT LAKE 


CITY, UT. 
Control of Bulking Sludges: From the Early 


Innovators to Current Practice, 
W88-01850 5D 


ENVIRONMENTAL CONTROL 
TECHNOLOGY CORP., ANN ARBOR, MI. 
Case History of Sampling Problems in a Sludge 


Lagoon, 

W88-01507 5A 
ENVIRONMENTAL CRISIS ENGINEERS, ST. 

LOUIS, MO. RYCKMAN’S EMERGENCY 

CONSULTING TEAM. 

Emergency Stabilization and Cleanup of Dioxin 

Sites, 

W88-02190 5G 
ENVIRONMENTAL DATA, INC., GRAND 


Discussion of Groundwater Monitoring, 
W88-01518 TA 


ENVIRONMENTAL ENGINEERING AND 
TECHNOLOGY, INC., NEWPORT NEWS, VA. 
Testing of Alum Recovery for Solids Reduction 


and Reuse, 
W88-02395 5F 
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FOREST PEST MANAGEMENT INST., SAULT SAINTE MARIE (ONTARIO). 


ENVIRONMENTAL HEALTH 

DIRECTORATE, OTTAWA (ONTARIO). 
Mutagenicity Studies in Salmonella: Residues of 
Ozonated and/or Chlorinated Water Fulvic 


Acids, 
W88-02058 5C 


ENVIRONMENTAL MONITORING AND 
SUPPORT LAB.-CINCINNATI, OH. 
Automatic Bottle Sealing Mechanism for Se- 
quential + of Volatile Organics in Water, 
W88-02390 5A 


ENVIRONMENTAL POLLUTION CONTROL 


phatic Diamines in Water Via Derivatization 
with Acetylacetone, 
W88-02363 5A 


ENVIRONMENTAL PROTECTION AGENCY, 
ATHENS, GA. ENVIRONMENTAL SERVICES 


DIV. 
Use of the Algal Growth Potential Test for Data 
Assessment, 
W88-01855 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
CHICAGO, IL. WATER DIV. 
Federal Regulatory Considerations in Sludge 


Utilization, 
W88-01521 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. WATER ENGINEERING 
RESEARCH 


LAB. 
Removal of Azo Dyes by the Activated Sludge 
Process, 
'W88-02215 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
SEATTLE, WA. REGION X. 
Persistence of Synthetic Solvent Contaminants 
in a Glacial Outwash Aquifer, Washington State, 
W88-01734 5B 


ee a PROTECTION AGENCY, 
WASHINGTON, 
TEAM Study: ya Exposures to Toxic 
Substances in Air, Drinking Water, and Breath 
of 400 Residents of New Jersey, North Carolina, 
and North Dakota, 
W88-01881 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF DRINKING 
WATER. 
Development of Quantitative Estimates of Un- 
certainty in Environmental Risk Assessments 
When the Scientific Data Base is Inadequate, 
W88-02025 7C 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF WATER 
ENFORCEMENT. 

Environmental Regulations and Technology, 


5D 


ENVIRONMENTAL PROTECTION 

POLYMERS, INC., HAWTHORNE, CA. 
Contaminant Fixation Process, 
'W88-02200 SE 


ENVIRONMENTAL PROTECTION SERVICE, 
BURLINGTON (ONTARIO). WASTE WATER 
TECHNOLOGY CENTRE. 
Field Verification of On-Line Instrumentation at 
a Municipal Wastewater Treatment Plant, 
W88-01960 5D 


ENVIRONMENTAL RESEARCH GROUP, 
INC., ANN ARBOR, MI. 
Concepts, Costs and Uses of Gas Chromatogra- 
phy and Gas Chromatography/Mass Spectros- 
copy in the Analysis of Sludge, 
W88-01506 5A 


ENVIRONMENTAL SCIENCE AND 
ENGINEERING, INC., GAINESVILLE, FL. 
Removal of Toxic or Priority Pollutants from 
Process Wastewater by GAC, 
W88-02291 5D 


EPTISA-GHESA-TRSA-EMPRESARIOS 
AGRUPADOS, MADRID (SPAIN). 
Prevention of Water Pollution and Plan for the 
Exploitation of the Ash Tip of the La Robla 
Conventional Power Station, 
W88-01555 5E 


ERM-SOUTHEAST, INC., BRENTWOOD, TN. 
Methodology of Industrial Wastewater PAC 
Evaluations, 

W88-02300 5D 


FAYETTEVILLE STATE UNIV., NC. SCHOOL 
OF BUSINESS AND ECONOMICS. 
Nationalization and Efficient Management of 
Water Resources in Iran, 
W88-02417 6E 


FICHTNER, BERATENDE INGENIEURE 
FUER ENERGIE- UND 
WAERMEWIRTSCHAFT G.M.B.H. UND CO. 
K.G., STUTTGART (GERMANY, F.R.) 
Treatment of Distillates and Permeates from 
Seawater Desalination Plants, 
W88-02432 3A 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF OCEANOGRAPHY AND OCEAN 
ENGINEERING. 

Sediment Trace Metal Contamination in the 

Ivory Coast, West Africa, 

W88-02487 5B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Using Crop Yield and Evapotranspiration Rela- 
tions for Regional Water Requirement Estima- 
tion, 
W88-02382 2D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 

Reduction of Microbial Indicators and Viruses 

in a Cypress Strand, 

W88-01947 5B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FOOD AND RESOURCE ECONOMICS. 
Optimizing Nonpoint Source Controls in Water 
Quality Regulation, 
W88-02378 5G 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
GEOGRAPHY. 
Annual Low Flows Generated by Mixed Proc- 
ESSES, 
W88-01967 2E 


FLYGT A.B., SOLNA (SWEDEN). 
Main Dewatering of Mines New Cost Saving 
Techniques, 
W88-01578 4B 


FOOD AND AGRICULTURE ORGANIZATION 
OF THE UNITED NATIONS, ROME (ITALY). 
Different Types of River Basin Entities - A 
Global Outlook, 
W88-02256 6E 


FOREST PEST MANAGEMENT INST., SAULT 
SAINTE MARIE (ONTARIO). 
Use of Bioassays to Assess Aquatic Arthropod 
Mortality from Permethrin Drift Deposits, 
W88-02037 5C 
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FORSCHUNGSINSTITUT FUER 
MIKROBIOLOGIE UND HYGIENE, BAD 
ELSTER (GERMAN D.R.). 
Aliphatic and Aromatic Halocarbons as Poten- 
tial Mutagens in Drinking Water. III. Halogenat- 
ed Ethanes and Ethenes, 
W88-01811 5C 


FOTH AND VAN DYKE AND ASSOCIATES, 
INC., GREEN BAY, WI. 
Nitrogen Transformations and Reduction by 
Ridge and Furrow Land Treatment of Dairy 


Waste, 
W88-02173 5D 


FRESHWATER FISHERIES LAB., 
PITLOCHRY (SCOTLAND). 
Long-Term Changes in Fish Populations of 
Acid Streams and Lochs in Galloway South 


2H 


GEMEINNUTZIGE G.M.B.H., ALGAU 
(GERMANY, F.R.). 
Headspace Technique to Determine the Pres- 
ence of Volatile Halocarbons in Drinking Water. 
The Problematic Arising from the Preparation 
of a Blank Sample as Well as the Cleansing of 
the Sampling Apparatuses (Headspace-Technik 
zur Bestimmung von fluchtingen Chlorkohlen- 
wasserstoffen in Trinkwasser. Problematik der 
Erstellung von Nullwasser sowie Reinigung der 
Probenahmegefasse), 
W88-01977 5A 


GENERAL AUTHORITY FOR FISH 
RESOURCES DEVELOPMENT, CAIRO 
(EGYPT). 


Culture of Mullet Species in Ponds Receiving 
Iron Crush Effluents at El-Baharia Oasis, Feypt, 
W88-02041 


GEO/RESOURCE CONSULTANTS, INC., 
WASHINGTON, DC. 
Site Safety at the Middletown Road a 
W88-01744 


GEOLOGICAL SURVEY, ALBANY, NY. 
WATER RESOURCES DIV. 

Geochemical Evoluti of Groundwater in 
Stratified-Drift and Arkosic Bedrock Aquifers in 
North Central Connecticut, 

W88-01686 2F 








GEOLOGICAL SURVEY, ATLANTA, GA. 
WATER RESOURCES DIV. 
New Studies of Urban Flood Frequency in the 
Southeastern United States, 
W88-02352 4C 


GEOLOGICAL SURVEY, COLUMBIA, SC. 
WATER RESOURCES DIV. 
Bacteria in Deep Coastal Plain Sediments of 
Maryland: A Possible Source of CO2 to 


2F 


GEOLOGICAL SURVEY, DENVER, CO. 
Theoretical Analysis of the Transient Pressure 
Response From a Constant Flow Rate Hydrau- 
lic Conductivity Test, 

W88-01679 2G 


Paleodischarge of the Late Pleistocene Bonne- 
ville Flood, Snake River, Idaho, Computed from 
New Evidence, 

W88-01808 2E 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Simulation of Flood Hydrographs for Georgia 


Streams, > 
W88-02353 2E 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Estimates of Acidification of Lakes in the Mt. 
Zirkel Wilderness Area, Colorado, 

W88-01915 5A 
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GEOLOGICAL SURVEY, MENLO PARK, CA. 
Toxic Element Composition of Acid Mine 
Waters from Sulfide Ore Deposits, 

W88-01567 5A 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Transport of Reacting Solutes Subject to a 
Moving Dissolution Boundary: Numerical 
Methods and Solutions, 
W88-01689 5B 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Storm-Sewer Flow Measurement and Recording 
S 
W88-02351 7B 


GEOLOGICKY PRIESKUM, SPISSKA NOVA 
VES (CZECHOSLOVAKIA). 
Water Problem in Relation to Mining at Magne- 
site Deposits in Slovakia, 
W88-01580 4B 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
Examination of the Zinc Cementation of Cadmi- 
um in Aqueous Solutions, 
W88-01928 5D 


Co-Disposal of Municipal Refuse and Industrial 
Waste Sludge in Landfills, 
W88-02121 5E 


GEORGIA UNIV., ATHENS. DEPT. OF 
SOCIOLOGY AND ANTHROPOLOGY. 
Sensitivity of High-Elevation Streams in the 
Southern Blue Ridge Province to Acidic Depo- 
sition, 
W88-02377 5C 


GEOTRANS, INC., HERNDON, VA. 
Approximate Semianalytical Solution for Tracer 
Injection Tests in a Confined Aquifer With a 
Radially Converging Flow Field and Finite 
Volume of Tracer and Chase Fluid, 

W88-01692 5B 


Remedial Action Assessment for Hazardous 
Waste Sites via Numerical Simulation, 
W88-01735 5B 


GESAMTHOCHSCHULE PADERBORN 
(GERMANY, F.R.). FACHBEREICH 13 - 
CHEMIE UND CHEMIETECHNIK. 
Application of a Suspension-Airlift-Loop-Reac- 
tor to the Purification of Difficult Wastewater 
(Einsatz eines Suspensions-Airlift-Schlaufen 
Reaktors zur Reinigung Problematischer Ab- 
waesser), 
W88-01814 5D 


Comparison of Stationary HPLC-phases for the 
Separation and Determination of Polycyclic Ar- 
omatic Hydrocarbons (16 PAH’s off NBS-stand- 
ard) (Vergleich Stationarer HPLC-Phasen fur 
die Trennung und Bestimmung polycyclischer 
aromatischer Kohlenwasserstoffe (16 PAH’s um- 
fassender Standard nach NBS)), 

W88-01976 5A 


GILLETTE, WY. 
Biological Treatment of Phenolic Paint-Strip- 
ping Wastewater, 
W88-02149 


Testing RO Desalination at Very High Recover- 
ies in the Arabian Gulf (GKSS Plate System), 
W88-02450 3A 


GKSS - FORSCHUNGSZENTRUM 
GEESTHACHT G.M.B.H., HAMBURG 
(GERMANY, F.R.). 
Effect of Cell Thickness and Flow Velocity on 
Water Cost in Desalination by Electrodialysis, 
W88-02435 3A 


GKY AND ASSOCIATES, INC., 
SPRINGFIELD, VA. 
Evaluation of Alternative Hydrograph Methods 
for Hydraulic Design, 
W88-02355 71C 


GLOWNY INST. GORNICTWA, KATOWICE 
(POLAND). 
Surface Protection Problem in Conditions of 
Water Hazard in Diapir Salt Mines, 
W88-01564 4B 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ZOOPHYSIOLOGY. 
Increased Hepatic Metallothionein Content Cor- 
relates to Cadmium Accumulation in Environ- 
mentally Exposed Perch (Perca Fluviatilis), 
W88-02035 5B 


GOODRICH (B.F.) CO., AKRON, OH. 
Use of Controlled Release Bactericides for Rec- 
lamation and Abatement of Acid Mine Drain- 
age, 
W88-01572 5G 


Scale Inhibitor for Reverse Osmosis Water Puri- 
fication System, 
W88-01787 3A 


GOVERNMENT INDUSTRIAL 
DEVELOPMENT LAB., SAPPORO (JAPAN). 
Effect of Ozone on Plasmid DNA of Escheri- 
chia coli In Situ, 
W88-01843 SF 


GOVERNMENT OF INDIA, NEW DELHI. 
ADVISORY BOARD ON ENERGY. 
Importance of Soil Conservation in the Context 
of River Basin Realities, 
'W88-02233 6A 


GREELEY AND HANSEN, CHICAGO, IL. 
Rational Program to Control Unaccounted-For 
Water, 

W88-01820 3D 


GROENLANDS FISKERI- OG 
MILJOEUNDERSOEGELSER, COPENHAGEN 
(DENMARK). 
Heavy Metal Pollution from Mining in Green- 
land, 


W88-01562 5c 


GUELPH UNIV. (ONTARIO). DEPT. OF 
VETERINARY MICROBIOLOGY AND 
IMMUNOLOGY. 

Virological Studies on an Anaerobic Digestion 

System for Liquid Pig Manure, 

W88-02076 5D 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Effects of 2,4-D Treatment on Natural Benthic 
Macroinvertebrate Communities in Replicate 
Artificial Ponds, 
W88-02036 5c 


GUTTERIDGE, HASKINS AND DAVEY, 
MELBOURNE (AUSTRALIA). 
Infiltration Rates for Separate Sewage Collec- 
tion Systems, 
W88-01953 5D 





by Reverse Osmosis (RO-2 Hollow Fibre 
Module Line), 
‘W88-02445 3A 


HAKODATE JUNIOR COLL. (JAPAN). 
Effect of Biphenyl Ether Herbicides on the For- 
mation of Mutagenic Intermediates from Procar- 
cinogens by Rainbow Trout, 
W88-01715 5c 


HANOVER UNIV. (GERMANY, F.R.). INST. 
WIRTSCHAFT, 


Dimensioning of Combined Sewer System De- 
tention Basins by Long Term Simulation of 
Storm Water Runoff, 

W88-01952 5D 


HARBIN INST. OF TECH. (CHINA). DEPT. 
OF APPLIED CHEMISTRY. 
Study on the Use of Bipolar-Particles-Electrodes 
in Decolorization of Dyeing Effluents and its 
le, 


Princip! 
W88-01933 5D 


HARVARD UNIV., PETERSHAM, MA. 
HARVARD FOREST. 
Mire Development, Pool Formation and Land- 
scape Processes on Patterned Fens in Dalarna, 
Central Sweden, 
W88-01708 2H 


HAWAII UNIV. AT MANOA, HONOLULU. 
ENGINEERING. 


Papa: 
W88-02159 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. 
Use of a Vacuum Filtration Technique to Study 


GRADUATE SCHOOL OF APPLIE SCIENCE 
AND TECHNOLOGY. 
Pretreatment of Seawater by Flocculation and 
Settling for Particulates Removal, 
W88-02429 3A 


HELSINKI UNIV., LAMMI (FINLAND). 
LAMMI BIOLOGICAL STATION. 
Epizooic Ciliates (Vorticella sp.) Compete for 
Food with their Host Daphnia longispina in a 
Small Polyhumic Lake, 
W88-01987 2H 


HIMSLEY ENGINEERING LTD., TORONTO 
(ONTARIO). 
Removal of Toxic Elements in Mine Effluents 
by CCIX, 
W88-01560 5D 


HOOFDGROEP MAA’ 
TECHNOLOGIE TNO, APELDOORN 
(NETHERLANDS). 


Use of a Bioassay to Evaluate the Bioaccumula- 
tion of Contaminants by Animals Colonizing a 
Wetland Created with Contaminated Dredged 


Material, 
W88-01536 5B 


HOWARD UNIV., WASHINGTON, DC. DEPT. 

OF CHEMISTRY. 
Low-Frequency Raman Scattering from Water 
and Aqueous Solutions: A Direct Measure of 
Hy Bonding, 

W88-01595 1B 


ORGANIZATIONAL 


INLAND WATERS DIRECTORATE, OTTAWA (ONTARIO). WATER PLANNING AND 


HULL UNIV. (ENGLAND). DEPT. OF PLANT 
BIOLOGY. 
Evaluation of the saturation approach to meas- 
urement of Vmax for Glucose Mineralization by 


Air Stripping System for MEK Removal, 
W88-02199 


HYDRO-QUEBEC, INTREAL. 
Nonconvexity of the Reservoir Design — 
W88-01701 


HYDROCONSULT INTERNATIONAL, NEW 
DELHI (INDIA). 
Relevance of River Basin Approach for Coordi- 
nated Land and Water Conservation and Man- 
agement, 
W88-02259 6E 


HYDROLOGIC ENGINEERING CENTER, 
DAVIS, CA. 
Dredged Material Disposal Management — 
W88-01530 


Application of GAC to Municipal Wastewaters, 
W88-02289 sD 


IDAHO NATIONAL ENGINEERING LAB., 
IDAHO FALLS. 
Laboratory and Simulation Studies of Solute 


5B 


IDAHO UNIV., MOSCOW. COLL. OF MINES 
AND EARTH RESOURCES. 
Hydrogeologic Aspects of the Abandonment of 
an Underground Lead-Zinc Mine, 
'W88-01570 4B 


IDAHO UNIV., MOSCOW. DEPT. OF 
CHEMICAL ENGINEERING. 
Evaluation of a Wastewater Treatment Process 
by a New Technique, 
W88-02167 5D 


IDAHO WATER RESOURCES RESEARCH 
INST., MOSCOW. 
Evaluation of Irrigation Management Proce- 
dures for Geothermal Effluent, 
'W88-02268 3C 


IHC HOLLAND N.V., PAPENDRECHT 
(NETHERLANDS). 


Analogy and Differences Between Coal Slurry 


Transport Systems and Hydraulic Dredging, 
W88-01528 8H 


ILLINOIS INST. OF TECH., CHICAGO. 
Treatment of Priority Pollutants with Resins, 
W88-02294 5D 


ILLINOIS INST. OF TECH., CHICAGO. 
PRITZKER DEPT. OF ENVIRONMENTAL 
ENGINEERING. 
Industrial Wastewater Treatment Fane. 
W88-01598 


ILLINOIS STATE GEOLOGICAL SURVEY 
DIV., CHAMPAIGN. 
Soil--An Uncertain Medium for Waste ~~ 
W88-01746 


Development and Application of Batch Adsorp- 
tion Procedures for Designing Earthen Landfill 
Liners, 

W88-01752 5B 


ILLINOIS STATE GEOLOGICAL SURVEY, 
URBANA, 
Hydrogeologic Evaluation of the Effects of Sur- 
face Application of Sewage Sludge to Agricul- 
tural Land Near Rockton, Illinois, 
W88-01672 5B 


Comparison of Laboratory and Field Deter- 
mined Values of Hydraulic Conductivity at a 
Waste Disposal Site, 

W88-01728 SE 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. ANALYTICAL CHEMISTRY 
LAB. 


Determination of Organic Acid Anions in Pre- 
cipitation by Ion Chromatography Exclusion, 
W88-02469 5A 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Critical Evaluation of Microbial Product For- 
mation in Biological Processes, 
W88-01945 5D 


Criteria Establishing Biofilm-Kinetic Types, 
W88-02349 5D 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF FOOD SCIENCE. 
Efficiency of Electrochemical Oxidation of Sul- 
fite and Oxygenation of Water, 
W88-02148 5D 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
INST. FOR ENVIRONMENTAL STUDIES. 
Sedimentation and the Economics of Selecting 
an Optimum Reservoir Size, 
W88-01676 2J 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
WATER RESOURCES CENTER. 

Changing Illinois River, 

W88-02244 5C 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 

Water Quality Modeling: A Review of the Anal- 

ysis of Uncertainty, 

W88-01675 5G 


Assessment of the Interactions of Metals and 
Nitrilotriacetic Acid in Soil/Sludge Mixtures, 
W88-02478 5E 


INDIAN INST. OF TECH., NEW DELHI. 
CENTRE OF ENERGY STUDIES. 
Comparison of Various Designs of Solar Stills, 
W88-02455 3A 


INDIAN INST. OF TROPICAL 
METEOROLOGY, POONA. 
Influence of Alkaline Particulates on pH of 
Cloud and Rain Water in India, 
W88-02408 2K 


Influence of Alkaline Particulates on the Chem- 
istry of Fog Water at Delhi, North India, 
W88-02459 5A 


INDIANA UNIV. NORTHWEST, GARY. LAB. 
FOR ENVIRONMENTAL RESEARCH. 
Evaluation of Percent Removal Variability for 
Priority Pollutants in POTWs, 
W88-02222 5D 


INLAND WATERS DIRECTORATE, OTTAWA 
(ONTARIO). WATER PLANNING AND 
MANAGEMENT BRANCH. 
Ecosystem Approaches to River Basin Planning, 
W88-02231 6A 
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ORGANIZATIONAL INDEX 


INSTITUT FRESENIUS CHEMISCHE UND BIOLOGISCHE LABORATORIEN G.M.B.H., 


INSTITUT FRESENIUS CHEMISCHE UND 

BIOLOGISCHE LABORATORIEN G.M.B.H., 

TAUNUSSTEIN-NEUHOF (GERMANY, F.R.). 
Reaction Mechanisms of Polychlorinated Di- 
benzo-p-Dioxins and Polychlorinated Dibenzo- 
furans during Ozonation of Water Samples 
(Reaktionsverhalten Polychlorierter Dibenzo-p- 
Dioxine und Polychlorierter Dibenzofurane bei 
der Ozonung von Waessern), 
W88-02084 5D 


INSTITUT FUER WASSERWIRTSCHAFT, 
BERLIN (GERMAN D.R,). 
Submodels of Groundwater-Surface Water 
Interaction for the Analysis of Regional Water 
Policies in Open-Pit Lignite Mining Areas, 
W88-01575 
INSTITUT GIDRODINAMIKI, NOVOSIBIRSK 
(USSR) 


System Modelling of the Interaction Between 
Surface and Ground Waters in Problems of Hy- 


drology, 

W88-01962 2A 
Methods of Limiting Pollutant Washout from 
Farming Areas by Nonpoint and Drainage 


Flows, 
W88-01966 5G 


INSTITUT MAX VON LAUE - PAUL 
LANGEVIN, GRENOBLE (FRANCE). 


Methods for the Study of Water in Ice — 
W88-01596 


Diffraction Techniques for the Study of Pure 
1B 


INSTITUT NATIONAL DE LA SANTE ET DE 
LA RECHERCHE MEDICALE, PARIS 


Epidemiological ‘Survey of a Major Outbreak of 


Study by Epifluorescence of the Fate of the 
Total Bacterial Flora in a Bottled Mineral Water 
(Etude par Epifluorescence de L’Evolution de la 
Microflore Totale dans une Eau Minerale Em- 
bouteillee), 

W88-02346 5B 


INSTITUT PASTEUR DE LYON (FRANCE). 

LAB. OF APPLIED HYGIENE. 
Use of Autocorrelation Molecular Descriptors in 
Quantitative Structure-Ecotoxicity Relatioships 
Studies (Utilisation des Descripteurs Molecu- 
laires d’Autocorrelation dans les Etudes Quanti- 
tatives du Type Structure-Ecotoxicite), 
W88-02104 


INSTITUTE FOR MARINE 


ENVIRONMENTAL RESEARCH, PLYMOUTH 
(ENGLAND). 
Detection of Pollution Effects on Marine Ma- 
crobenthos: Further Evaluation of the Species 
A . 


New, Rapid Clean-up Procedure for the Simul- 
taneous Determination of Different Groups of 


Organic Micropollutants in Sediments; Applica- 
tion in Two European Estuarine Sediment Stud- 
ies, 

'W88-02007 5A 
INSTITUTE OF GEOLOGY AND 
EXPLORATION, XIAN (CHINA). 

Problems of Mud Solid Intrusions into Mining 


Pits, 
W88-01584 8D 


INSTITUTE OF PHYSICAL AND CHEMICAL 

RESEARCH, SAITAMA (JAPAN). 
Three-Compartment Photoreactor for Laser Iso- 

tope Separation of Tritium, 

W88-02128 5D 


INSTITUTE OF SCIENCE, BOMBAY (INDIA). 

DEPT. OF ANALYTICAL CHEMISTRY. 
Separation Studies of As(III), Sb(III) and Bi(III) 
by Reversed- Phase Paper Chromatographic 
Tec jue, 

W88-01833 5A 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
GRANGE OVER SANDS (ENGLAND). 
MERLEWOOD RESEARCH STATION. 

Effects of Artificial Acid Precipitation on the 
a of Scots Pine Seedlings, 

W88-0199 5C 


INSTITUTO ARGENTINO DE 
OCEANOGRAFIA, BUENOS AIRES. LAB. DE 
QUIMICA MARINA. 

Organochlorine Pesticide Contents of Tributar- 

ies into Blanca Bay, Argentina, 

W88-02483 5B 


INSTITUTO DE INVESTIGACIONES 

PESQUERAS DE BARCELONA (SPAIN). 
International Symposium on the Most Important 
Upwelling Areas off Western Africa (Cape 
Blanco and Benguela)(Simposio Internacional 
Sobre las Areas de Afloramiento mas Impor- 
tantes del Oeste Africano (Cabo Blanco y Ben- 


guela)). 
W88-01615 2L 


Nitrogen Fixation by Trichodesmium thiebautii 


in the Upwelling Region off Northwest — 
W88-01633 


Phytoplankton Assemblages in Coastal Upwell- 
ing Areas, 
W88-01640 2L 


Particulate Carbon and Nitrogen and Plankton 


Biomass in Oligotrophic and Upwelling aa 7 
W88-01643 


Zooplankton from the West Coast 
of Africa (Sobre las Poblaciones del Zooplanc- 
ton del Atlantico Africano), 

W88-01644 2L 


Zooplankton Biomass in Upwelling Regions off 
Northwest and Southwest Africa, 
W88-01645 2L 


Distribution and Abundance of Myctophid and 

Gonostomatid Larvae off NW Africa (Distribu- 

cion y Abundancia de Larvas de Mictofidos y 
idos en el Noroeste de Africa), 


Zoogeography of the Lanternfishes (Osteichth- 
yes,  ~ go of Southwest Africa, 
W88-01652 2L 


INSTITUTO DE INVESTIGACIONES 
PESQUERAS DE VIGO (SPAIN). 
Culture of Endomyces fibuliger in Mussel Proc- 
essing Wastes and Precipitation with PEGs of its 
Extracellular Amylolytic System, 
W88-02060 5C 


INSTITUTC DE INVESTIGACONES 
PESQUERAS DE VIGO (SPAIN). 
Relationship Between the Decrease in Solar 
Constant and the North-South flow in the Cali- 
fornia Current, 
W88-01630 2L 


INSTITUTO DE PESQUISAS 
TECNOLOGICAS, SAO PAULO (BRAZIL). 
Technical Aspects and Cost Estimations for An- 
aerobic Systems Treating Vinasse and Brewery/ 
Soft Drink Wastewaters, 
W88-02116 5D 


INSTITUTO DEL MAR DEL PERU, CALLAO. 
Effects of the ‘El Nino’ 1982-83 on the Phyto- 
plankton Off Peru (Efectos del Fenomeno ‘El 
Nino’ 1982-83 Sobre el Fitoplancton de la Costa 
Peruana), 

W88-01642 2L 


INSTITUTO NACIONAL DE PESQUISAS DA 
AMAZONIA, MANAUS (BRAZIL). 
Biology of Streams as Part of Amazonian Forest 


Ecology, 
W88-01888 2E 


INSTYTUT GEOLOGICZNY, SOSNOWIEC 

(POLAND). UPPER SILESIAN BRANCH. 
Influence of Mining on the Groundwater Miner- 
alization in the Upper Silesian Coal Basin, 
W88-01588 4c 


INTERAGENCY ADVISORY COMMITTEE 
ON WATER DATA, RESTON, VA. 
HYDROLOGY SUBCOMMITTEE. 

Feasibility of Assigning a Probability to the 

Probable Maximum Flood. 

W88-01612 2E 


INTERNATIONAL JOINT COMMISSION- 
UNITED STATES AND CANADA, WINDSOR 
(ONTARIO). GREAT LAKES SCIENC 
ADVISORY BOARD. 
1985 Annual Report, Committee on the Asses- 
ment of Human Health Effects of Great Lakes 
Water Quality. 
W88-02266 5C 


INTERNATIONAL MFG. AND WATER 
VENDING CO., MESA, AZ. 
Water Purifying and Vending Apparatus, 
W88-01793 5F 


INTERNATIONAL MINE WATER 
ASSOCIATION. 

Mine Water. 

W88-01554 4B 


INTEROX AMERICA, HOUSTON, TX. 
Pretreatment Through Chemical Oxidation. 
General Considerations and a Case Study In- 
volving a Thiosulfate/Sulfide Laden Wastes- 
tream, 

W88-02184 5D 


INTERSTATE COMMISSION ON THE 
POTOMAC RIVER BASIN, ROCKVILLE, MD. 
Estimating the Upper Tail of Flood Frequency 
Distributions, 
'W88-01697 2E 


IOWA STATE GEOLOGICAL SURVEY, IOWA 
From Hoes to Herbicides: Agriculture and 
Groundwater Quality, 

W88-01882 5B 


IOWA STATE UNIV., AMES. DEPT. OF 
BOTANY. 
Impact of Litter and Annual Plants on Recruit- 
ment from the Seed Bank of a Lacustrine Wet- 
land, 
W88-02077 2H 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Gabions Used in Stream Grade-Stabilization 
Structures: A Case History, 
W88-02356 4D 


ISL VENTURES, INC., SAN FRANCISCO, CA. 
Method of In-Situ Leaching of Ores, 
W88-01778 5G 





ISTITUTO DI RICERCA SULLE ACQUE, 
ROME (ITALY). 
Biological Treatment for Low-Activity Nuclear 


Wastewaters, 
W88-01929 5D 


JACKSON CITY ee ee WATER 
TREATMENT PLANT, 
Low-Rate Cropland sgglitisicn: A Case Histo- 
ry in Jackson, Michigan, 
W88-01511 SE 


JADAVPUR UNIV. (INDIA). DEPT. OF 
GEOLOGY. 
Mercury in the Ecosystem: Its Dispersion and 
Pollution Today, 
'W88-02323 5B 


JAMES COOK UNIV. OF NORTH 
QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
DEPT. OF BOTANY. 

Copper as an Algicide in a Tropical Reservoir, 

W88-02347 5G 
JAPAN SEWAGE WORKS AGENCY, TODA. 
RESEARCH AND TECHNOLOGY 
DEVELOPMENT DIV. — 

Performance Evaluation of Rotating Biological 


5D 


JOENSUU UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Tracing of Xenobiotic Contamination in Water 
with the Aid of Fish Bile Metabolites: A Field 
Study with Caged Rainbow Trout (Salmo gaird- 
neri), 
W88-02031 5A 
JONES AND HENRY ENGINEERS LTD., 
TOLEDO, OH. 


Landfilling and Renovation with Sludges, 
W88-01509 


VA. 


ASSOCIATES, INC., MCLEAN, 
Improved Tochnitocs £2 for Removal of Sediments 
Contaminated with Hazardous Materials, ‘ 
W88-01543 5G 


KANSAS STATE UNIV., MANHATTAN, INST. 

FOR ENVIRONMENTAL RESEARCH. 
Agricultural Chemicals in Ground Water: Sug- 
gestions. for The Environmental Protection 


Agency 
W88-01714 


Critical Assessment of the Influence of Manage- 
ment Practices on Water Quality, Water Treat- 
ment, and Sport Fishing in Multipurpose Reser- 
voirs in Kansas, 

W88-01764 6G 


KARNATAK UNIV., DHARWAD (INDIA). 
WATER POLLUTION RESEARCH LAB. 
Performance of Wastewater Stabilization Ponds 
at Different Depths, 
W88-02460 5D 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
CIVIL ENGINEERING. 
— of Dual-Purpose Detention Systems 


Using Dynamic Programming, 
W88-02413 4A 


KEURINGSINSTITUUT VOOR 
WATERLEIDINGARTIKELEN, RIJSWIJK 
(NETHERLANDS) 


Groundwater Flow to a Well in a Layered 


Porous Medium: 1. Steady Flow, 
W88-01699 2F 


Groundwater Flow to a Well in a Layered 
Porous Medium: 2. Nonsteady Multiple-Aquifer 


Flow, 
'W88-01700 2F 


ORGANIZATIONAL INDEX 


LEEDS UNIV. (ENGLAND). DEPT. OF FUEL AND ENERGY. 


KHARTOUM UNIV. (SUDAN). FACULTY OF 
AGRICULTURE. 

Microbial Pollution of the Blue and White Niles 

at Khartoum, 

W88-02023 SA 
KIEL UNIV. (GERMANY, F.R.). INST. FUER 
PFLANZENERNAEHRUNG UND 
BODENKUNDE. 

Deposition of Nitrate-N and Sulfate-S by Pre- 

cipitations in Schleswig-Holstein, 

W88-02411 2B 
KING ABDULAZIZ UNIV., JEDDAH (SAUDI 

CIVIL ENGINEERING. 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). DEPT. OF MECHANICAL 


ENGINEERING. 
pres owns an, on Si oped epee 
sion Water Desalination S: : 
A 


Combined RO/VC Desalination System, 
W88-02430 3A 
Efficient Energy Utilization in Single Purpose 
Desalination Plants, 

W88-02431 3A 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). DEPT. OF NUCLEAR 
ENGINEERING. 


Supply of Desalted Water to Remote Arid 
Zones, 
'W88-02453 3A 
Selection of Solar Desalination System for 
Supply of Water in Remote Arid Zones, 
W88-02454 3A 
KINNERET LIMNOLOGICAL LAB., 
TIBERIAS (ISRAEL). 
Trophic Relations between Two Agents of 
Sewage Purification Systems: Algae and Mos- 
quito Larvae, 
W88-02065 5D 
KINSEALY RESEARCH CENTRE, DUBLIN 
(RELAND) 


). 
Use of Soil and Climatic Data to Predict Hy- 


Some Experience i 

Waters by eematenes tor Glestele Gee 
ation, 

W88-02156 5D 


KURITA WATER INDUSTRIES LTD., 
YOKOHAMA (JAPAN). KURITA CENTAL 
LABS, 


Biological Decomposition of Trace Organic 
Compounds, 
W88-01936 5D 


KUWAIT INST. FOR SCIENTIFIC 
es SAFAT. AGRO-PRODUCTION 


ag te Processed Hatchery Wastes to Poultry, 
W88-02066 5E 


KUWAIT INST. FOR SCIENTIFIC 


Aeolian Contributions. of Trace Metals to 
Marine Sediments of Kuwait, 
W88-02024 SB 


KUWAIT UNIV., SAFAT. DEPT, OF CIVIL 
ENGINEERING. 
Effluent Quality Variations in Relation to Water 
Reuse for Irrigation, 
SE 


KUWAIT UNIV., SAFAT. DEPT. OF 
MECHANICAL ENGINEERING. 
Multi-Effect Boiling Desalting System and its 
ison with the Multi-Stage Flash System, 
W88-02457 3A 


KUWAIT UNIV., SAFAT. DEPT. OF PHYSICS. 
Measurement of Fluorescence Decay of Crude 
Oil: A Potential Technique to Identify Oil 
Slicks, 

W88-01864 5B 


KYOTO INST. OF TECH. (JAPAN). DEPT. OF 
ELECTRICAL ENGINEERING. 
Direct Method for Deriving Drop-Size Distribu- 
tion and Vertical Air Velocities from VHF 


7B 


Further Discussion on Deriving Drop-Size Dis- 
tribution and Vertical Air Velocities Directly 
from VHF Doppler Radar Spectra, 

W88-02052 7B 


KYUNG HEE UNIV., SEOUL (REPUBLIC OF 

KOREA). DEPT. OF PARASITOLOGY. 
Influence of Stagnation of Water Pathways on 
Mosquito Population Density in Connection 
with Malaria Transmission in the Solomon Is- 


lands, 
W88-01712 6G 


LANCASTER UNIV. (ENGLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Seasonal Species Composition, Density and Role 
of Nematodes in Activated-Sludge Effluent 
Treatment Works, 
W88-02345 5D 


LAND AND LAKES CO., PARK RIDGE, IL. 
Sanitary Landfill Liners - An Overview of Reg- 
ulatory Requirements and Engineering Prac- 


tices, 
W88-01750 SE 


LAPPEENRANNAN TEKNILLINEN 
KORKEAKOULU (FINLAND). 
Application of Partial Least-Squares Modelling 
in the Optimization of a Waste-Water Treatment 
Plant, 
W88-01869 5D 


LAWRENCE LIVERMORE NATIONAL LAB., 
CA, ENVIRONMENTAL SCIENCES DIV. 


LEEDS UNIV. (ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 
Removal of Excreted Bacteria and Viruses in 
Deep Waste Stabilization Ponds in Northeast 


Brazil, 
W88-01950 5D 


LEEDS UNIV. (ENGLAND). DEPT. OF FUEL 
AND ENERGY. 
Oxidation of SO2 in Rainwater and its Role in 
Acid Rain Chemistry, 
W88-02405 5B 





ORGANIZATIONAL INDEX 


LEEDS UNIV. (ENGLAND). SCHOOL OF GEOGRAPHY. 


LEEDS UNIV. (ENGLAND). SCHOOL OF 
GEOGRAPHY. 
Influence of Rainfall Distribution in Numerical 
Simulation of Evapotranspiration From a Multi- 
layer Model Pine Canopy, 
W88-01696 2D 


LENINGRAD MINING INST. (USSR). 
Hydrogeological Investigations in Mining (with 
Reference to USSR Experience), 

W88-01586 4B 


LIEGE UNIV. (BELGIUM). LAB. DE 
GEOLOGIE APPLIQUEE. 
Case Study: Hydrogeochemical Prospection in a 
Lead-Zinc Mine (Vedrin, Belgium), 
W88-01591 2F 


LINKOEPING UNIV. (SWEDEN). DEPT. OF 

WATER IN ENVIRONMENT AND SOCIETY. 
River Basin Strategy for Coordinated Land and 
Water Conservation: Synthesis and Conclusions, 
W88-02228 6A 


Water-Course Monitoring in a Swedish River 
Basin: Growth, Development and Future, 
W88-02245 5G 


Environmental Conflicts: Structure and Manage- 
ment, 
W88-02248 6D 


Water Resources Conflicts in Integrated River 
Basin Development: The Case of Kavlinge 


River, 
W88-02251 6D 


LISEC VZW, GHENT (BELGIUM). 
Toxicity of Vanadium to Different Freshwater 


Organisms, 
W88-01717 5C 


LITTLE (ARTHUR D.), INC., CAMBRIDGE, 
MA. HAZARDOUS WASTE MANAGEMENT 
UNIT. 


Avoiding Failure of Leachate Collection Sys- 
tems at Hazardous Waste Landfills, 
W88-01749 SE 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
OCEANOGRAPHY. 

Interactions of Phthalate Esters with Suspended 

Particulate Material in Fresh and Marine 

Waters, 

W88-01862 5B 
LOCKWOOD GREENE ENGINEERS, INC., 
ATLANTA, GA. 

Thermal Sludge Drying - A Look at Drum 


Dryer Systems, 
W88-02157 5D 


Design of an Enclosed Composting Reactor, 
W88-02158 sD 


LOS ANGELES COUNTY SANITATION 
DISTRICTS, CA. 
Toxic Pollutant Removals and Removal Credits 
at a Major POTW, 
W88-02196 5D 


LOUGHBOROUGH UNIV. OF TECHNOLOGY 
(ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 
Slow Sand Filtration as a Technique for the 
Tertiary Treatment of Municipal Sewages, 
W88-02338 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CHEMICAL ENGINEERING. 
Convective Transport Within Stable River Sedi- 


ments, 
W88-01916 2J 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CIVIL ENGINEERING. 
Isolation as a Restoration Strategy for Nutrient 
Reduction in a Small Hypereutrophic Lake, 
W88-02336 5G 


OR-12 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF ZOOLOGY AND PHYSIOLOGY. 
Interaction of Trace Metals Zn, Cd, and Mn, 
with Ca Concretions in the Gills of Freshwater 
Unionid Mussels, 
W88-02424 5C 


LOUISIANA WATER RESOURCES 
RESEARCH INST., BATON ROUGE. 
Fiscal Year 1985 Program Report (Louisiana 
Water Resources Research Institute), 
W88-01773 9D 


LOUISVILLE UNIV., KY. DEPT. OF 
CHEMICAL AND ENVIRONMENTAL 
ENGINEERING. 
Rejection Spectra of Reverse Osmosis Mem- 
branes Degraded by Hydrolysis or Chlorine 
Attack, 
W88-02448 3A 


LOWER COLORADO RIVER AUTHORITY, 
AUSTIN, TX. WATER POLICY AND 
PROGRAMS DIV. 

Optimal Daily Operation of Surface-Water Sys- 

tems, 

W88-02412 6D 


Optimal Canal Location Using Environmental 


Mapping, 
W88-02416 6A 


LULEAA UNIV. (SWEDEN). DIV. OF WATER 
RESOURCES ENGINEERING, 
Mine Water - A Resource for Transportation of 
Ores from Underground Mines, 
W88-01589 3C 


LUND UNIV. (SWEDEN). DEPT. OF WATER 
RESOURCES ENGINEERING. 
Application of Infiltration Equations to a Catch- 
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Sludge Treatment of Pretreated Coal Gasifica- 
tion Wastewater, 
W88-02133 5D 


Biological Nitrification and Hydantoin Removal 
in Coal Gasification Wastewater, 
W88-02137 5D 


Accumulation of Mutagenic Polycyclic Aromat- 


ic Hydrocarbons in Biological Sludge, 
W88-02224 5D 
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NORTH MARIN COUNTY WATER DISTRICT, NOVATO, CA. 


NORTH MARIN COUNTY WATER DISTRICT, 
NOVATO, CA. 
Water Conserving Landscapes Show Impressive 


Savings, 

W88-02313 3D 
NORTHEASTERN UNIV., BOSTON, MA. 
DEPT. OF CIVIL ENGINEERING. 

Treatment of Dairy Wastewater by the Anaero- 


bic Up-Flow Packed Bed Reactor, 
W88-02169 5D 


Development of Biofilm in the Anaerobic Rotat- 
ing Biological Contactor Process, 
W88-02225 5D 


NORTHERN FOREST RESEARCH CENTRE, 
EDMONTON (ALBERTA). 
Microwave Remote Sensing of Snowpack Prop- 
erties: Potential and Limitations, 
W88-02438 7B 


NORTHERN KENTUCKY UNIV., HIGHLAND 
HEIGHTS. DEPT. OF BIOLOGICAL 
SCIENCES. 


Colorectal Cancer Mortality and Incidence in 
Campbell County, Kentucky, 
W88-01999 


AK. 

Water Conservation and Management in 

Barrow, Alaska, 

W88-02312 3D 
NORTHLAND RESEARCH, INC., 
FLAGSTAFF, AZ. 

Archaeological Analysis of the Proposed Flor- 


ence Water Treatment Plant, 
W88-01608 6G 


NOTRE DAME UNIV., IN. DEPT. OF CIVIL 
ENGINEERING. 
Laboratory Evidence of the Scale Effect in Dis- 
persion of Solutes in Porous Media, 
W88-01698 5B 


NOTTINGHAM UNIV. (ENGLAND). DEPT. 
OF MINING ENGINEERING. 
Effect of Groundwater Re-Establishment on the 
Settlement of Opencast Mine Backfills in the 
United Kingdom, 
W88-01571 4B 


Ground Fractures Due to Longwall Mining 

Subsidence, 

'W88-01592 8E 
NOVA SCOTIA DEPT. OF THE 


INMENT, HALIFAX. 
Acidification of Nova Scotia Lakes: III Atmos- 
pheric Deposition of SO4 and NO3 and Effects 
on Urban and Rural Lakes, 
W88-02484 5B 


NUCLEAR DEVELOPMENT CORP. OF 
SOUTH AFRICA PTY LTD., PELINDABA, 
PRETORIA. 
Behaviour of Radium in Tailings Dams and En- 
vironmental Waters in the Witwatersrand (South 
Africa) Gold/Uranium Mining Area, 
‘W88-01558 5B 


NUS CORP., PITTSBURGH, PA. 
Use of Multi-Level Gas Driven Samplers and 
Conventional Monitoring Wells for Evaluation 
of Groundwater Contamination at an Uncon- 
trolled Hazardous Waste Site, 
W88-01726 5E 


OAK RIDGE NATIONAL LAB., TN. 
ENGINEERING TECHNOLOGY DIV. 
Analysis of Adduct Formation in the Bluegill 
Sunfish (Lepomis macrochirus) Between 
Benzo(a)Pyrene and DNA of the Liver and He- 
moglobin of the Erythrocyte, 
W88-02030 5C 


OR-16 


OAK RIDGE NATIONAL LAB., TN 
ENVIRONMENTAL SCIENCES DIV. 
Field Facilities for Subsurface Transport Re- 


search, 
W88-01605 2F 


Transport of Contaminants in the Subsurface: 
The Role of Organic and Inorganic Colloidal 
Particles. 

W88-01674 5B 


OCCIDENTAL COLL., LOS ANGELES, CA. 
Selective Removal of Reef Fish Associated with 
an Offshore Cooling-Water Intake Structure, 
W88-02364 


OFFICE OF TECHNOLOGY ASSESSMENT, 
WASHINGTON, DC. 

Wastes in Marine Environments. 

W88-01667 


OHIO DEPT. OF TRANSPORTATION, 
COLUMBUS. 
Effect of Main-Channel Orientation on Flood 
Peaks for Streams in Ohio, 
W88-02354 2E 


OHIO STATE UNIV., COLUMBUS. CENTER 
FOR LAKE ERIE AREA RESEARCH. 
Ecology of the Coastal Marshes of Western 
Lake Erie: A Community Profile, 
W88-01610 2H 


OKAYAMA UNIV. (JAPAN). DEPT. OF 
CHEMISTRY. 
Fluorimetric Determination of Nitrate in Natu- 
ral Waters with 3-Amino-1,5-Naphthalenedisul- 
phonic Acid in a Flow-Injection System, 
W88-01870 5A 


OKLAHOMA STATE UNIV., STILLWATER. 
Application of PACT(R) to Industrial 
Wastewaters, 

'W88-02302 5D 


OKLAHOMA STATE UNIV., STILLWATER. 
SCHOOL OF CIVIL ENGINEERING. 
Microbial Degradation of Hazardous Wastes by 
Land Treatment, 
'W88-02193 5D 


Shock Load Capabilities of Anaerobic Systems 
Treating High Strength Wastewaters, 
W88-02203 5D 


OKLAHOMA UNIV., NORMAN. 
ENVIRONMENTAL AND GROUND WATER 
INST. 

Ground Water Quality Protection, 

W88-01655 5G 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO (ONTARIO). 
ENVIRONMENTAL APPROVALS AND 
PROJECT ENGINEERING BRANCH. 

Illegal Liquid Industrial Waste Site Clean-Up 

and Restoration, 

W88-02197 5G 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. WASTE 
MANAGEMENT BRANCH. 
Implementing Ontario’s Guidelines for Using 
Municipal Sewage Sludge in Agriculture, 
W88-01731 5E 


OPEN UNIV., MILTON KEYNES (ENGLAND). 
Making and the Breaking of Agreement on the 


Ganges, 
'W88-02252 6E 


ORANGE FREE STATE UNIV., 
BLOEMFONTEIN (SOUTH AFRICA). DEPT. 
OF BOTANY. 

Chemical Composition of Precipitation at 

Marion Island (Sub-Antarctic), 

W88-02410 2K 


ORANGE FREE STATE UNIV., 
BLOEMFONTEIN (SOUTH AFRICA), DEPT. 
OF MICROBIOLOGY. 
Isolation and Characterization of Acinetobacter 
Strains Present in the Liquid Phase of an Aero- 
bic Fixed Bed Digester, while Treating a Petro- 
chemical Effluent, 
W88-02087 5D 


Performance and Mixing Characteristics of an 
Anaerobic Hybrid Reactor Treating a Synthetic 
Fatty Acid Containing Substrate, 

W88-02088 ; 5D 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF ATMOSPHERIC SCIENCES. 
Decision-Analytic Study of the Joint Value of 
Seasonal Precipitation and Temperature Fore- 
casts in a Choice-of-Crop Problem, 
W88-02004 2B 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF CHEMISTRY. 
Hydrospheric Trace Elements and Their Appli- 
cation in Tracing Water Pollutants, 
W88-02271 5B 


ORGANISATIE VOOR TOEGEPAST 
NATUURWETENSCHAPPELIJK 
ONDERZOEK, DELFT (NETHERLANDS). 
Impacts Against the Wall of a Scaled-Up Fluid- 
ized Bed, 
W88-02434 3A 


OSAKA UNIV. (JAPAN). DEPT. OF PHYSICS. 
Entropy Balance in Lake Biwa, 
W88-01979 2H 


OSAKA UNIV. (JAPAN). FACULTY OF 
ENGINEERING. : 
Reflection of a Shallow-Water Soliton. Part 2. 
Numerical Evaluation, 
W88-02327 8B 


OTAGO UNIV., DUNEDIN (NEW ZEALAND). 
DEPT. OF BOTANY. 
Observations on Water Potential and Drought 
Resistance of Trees and Shrubs After a Period of 
Summer Drought Around Dunedin, New Zea- 
land, 


W88-01806 21 


PARIS-6 UNIV. (FRANCE). 
Long-Term (1978-1986) Population Trends of 
Black Fin Amphipods of Pierre Noire (Bay of 
Morlaix, Westerm English Channel) After the 
Amoco Cadiz Disaster (Evolution a Long 
Terme (1978-1986) des Populations d’Amphi- 
podes des Sables Fins de la Pierre Noire (Baie de 
Morlaix, Manche Occidentale) Apres la Catas- 
trophe de Il’Amoco Cadiz, 
W88-02001 5C 


PARIS-6 UNIV. (FRANCE). INST. 

D’HYDROLOGIE ET DE CLIMATOLOGIE. 
Evaluation of the Repartition of PCBs: between 
Dissolved and Particulate Matter in River Seine 
(France) (Evaluation de la ition Particu- 
laire/Aqueuse des PCB (Polychlorobiphenyles) 
en Seine), 
W88-02106 5B 


PCB Pollution Behaviour in the River Seine, 
W88-02341 5B 


PARIS-7 UNIV. (FRANCE). LAB. DE 
PHYSICO-CHIMIE DE L’ATMOSPHERE. 
Sequential Sampling of Snow in a Rural Area. 
Experimentation and Identification of the Acidi- 
fying Agents, 
'W88-02409 -- SB 





PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF CIVIL ENGINEERING. 
Regional Rainfall Intensity-Duration-Frequency 
Curves for Pennsylvania, 
W88-02387 2B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. ENVIRONMENTAL RESOURCES 
RESEARCH 


INST. 
Greening of Blue Mountain, 
W88-02126 SE 


PENNSYLVANIA UNIV., PHILADELPHIA. 
DEPT. OF MECHANICAL ENGINEERING 
AND APPLIED MECHANICS. 
Formulas for Calculating the Approach to Equi- 
librium in Open Channel Flash Evaporators for 


3A 


Environmental Impact Analysis as Related to 


River Basin Management, 
W88-01886 6G 


PIRNIE (MALCOLM), INC., NEWPORT 
NEWS, VA. 
Removing Trihalomethane Precursors by Co- 


agulation, 
W88-01894 5F 


DEPT. OF GEOGRAPHICAL 
Quantity and Quality of Bracken 
Stemflow and Litterflow in a Dartmoor Catch- 


ment, 
W88-02365 21 


PLYMOUTH POLYTECHNIC (ENGLAND). 
SCIENCES. 


POITIERS UNIV. (FRANCE). LAB. DE 

CHIMIE DE L’EAU ET DES NUISANCES. 
Chloropicrin Formation in Aqueous Solution: 
Effect of Nitrites on Precursors Formation 
During the Oxidation of Organic Compounds 
(Formation de Chloropicrine en Milieu Aqueux: 
Influence des Nitrites sur la Formation de Pre- 
curseurs par Oxydation de Composes Organi- 


ques), 

W88-01842 5F 
POLITECHNIKA WARSZAWSKA (POLAND). 

Coordinated 


Management of Land and Water 


Resources; Regionalization and Institutions, 
W88-02254 6A 


POLTEGOR, WROCLAW (POLAND). 
Land Subsidence Effected by Dewatering of 


Open-Pits, 
‘W88-01577 4c 
POLYMETRICS, INC., SUNNYVALE, CA, 


Malta Seawater RO Facility, 
W88-02451 3A 


First Two Years 


Malta Seawater RO Facility - Update on the 
Operation, 
W88-02452 3A 


POLYTECHNIC INST. OF NEW YORK, 
BROOKLYN. 
Computers and Water Resources Education: A 


Projection, 
'W88-02415 7c 


POLYTECHNIC OF WALES, PONTYPRIDD. 
DEPT. OF MECHANICAL AND 
PRODUCTION ENGINEERING. 

Review of Full-Scale Anaerobic Digestion in 


China, 
'W88-02073 5D 


PORTO UNIV. (PORTUGAL). FACULDADE 
DE ENGENHARIA. 
Study of Zinc and Copper Removal by Iron 
(II) and g Oxyhydroxides, 
W88-015 5D 
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ROCKY MOUNTAIN FOREST AND RANGE EXPERIMENT STATION, TEMPE, AZ. FORESTRY 


POST, BUCKLEY, SCHUH AND JERNIGAN, 

INC., WEST PALM BEACH, FL. SOLID AND 

on WASTE DIV. 
Process Considerations 


in Land Treatment of 
Refinery Sludges, 
'W88-02185 5D 


PRINCETON UNIV., NJ. DEPT. OF 
GEOLOGICAL AND GEOPHYSICAL 


Geochemistry of the Amazon: 3. Weathering 
istry and Limits to Dissolved Inputs, 
W88-01809 


PROCTER AND GAMBLE CO., CINCINNATI, 

OH. IVORYDALE TECHNICAL CENTER. 
Removal of Taste-and Odor-Causing Com- 
pounds by Biofilms Grown on Humic Sub- 


stances, 
W88-01895 SF 


PUBLIC HEALTH SERVICE, DAVISVILLE, 
RI. TECHNICAL SERVICES UNIT. 
Enumeration of Fecal Coliforms and E. Coli in 
Marine and Estuarine Waters: an Alternative to 
the APHA-MPN Approach, 
W88-01829 5A 


PUERTO RICO UNIV., MAYAGUEZ. DEPT. 
OF CIVIL ENGINEERING. 
Adsorption of Heavy Metals with Inert Biologi- 
cal Sludges at Neutral pH’s, 
W88-02177 5D 


PUERTO RICO UNIV., RIO PIEDRAS. DEPT. 
OF BIOLOGY. 
Distribution and In situ Survival and Activity of 
Klebsiella pneumoniae and Escherichia coli in a 
Tropical Rain Forest Watershed, 
W88-01986 5A 


PURDUE UNIV., LAFAYETTE, IN. 
Proceedings of the 40th Industrial Waste Con- 
ference. 

W88-02132 5D 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Monitoring the Response of Soils and Crops to 
Sludge Applications, 
W88-01517 5C 


Effect of COD Loading as Glucose on Critical 
Design Parameters in Land Treatment Systems, 
W88-02151 5D 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
EARTH AND ATMOSPHERIC SCIENCES. 
Modeling Groundwater Flow by Means of a 
Hybrid Trajectory Image, Boundary Integral 
Equation Method, 
W88-01762 2F 


PURDUE UNIV., LAFAYETTE, IN. SCHOOL 
OF CIVIL ENGINEERING. 
Light Induced Nitrosomonas Inhibition, 
W88-02350 5D 


PURDUE UNIV., LAFAYETTE, IN. WATER 
RESOURCES RESEARCH CENTER. 
Development of an Expert System for the Anal- 
ysis of Urban Drainage Using ‘SWMM’ (Storm 
Water Management Model), 
W88-01759 6A 


QATAR UNIV., DOHA. DEPT. OF CIVIL 
ENGINEERING. 
Development of Environmental Engineering 
Education in Developing Countries, 
W88-01934 5G 


QED CORP., ANN ARBOR, MI. 
Application of GAC to Industrial Wastewaters, 
W88-02290 5D 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF BIOLOGY. 
Photosynthetic Kinetics Determine the Outcome 
of Competition for Dissolved Inorganic Carbon 
by Freshwater Microalgae: Implications for 
Acidified Lakes, 
W88-01988 2H 


RADIAN CORP., AUSTIN, TX. 
Cyanide Removal in Coal Gasification 
Wastewater Using Polysulfide, 
W88-02134 5D 


RAMIREZ ASSOCIATES, FAR HILLS, NJ. 
Engineering and Design of a Wastewater Treat- 
ment System for a Vibrobot Plating Operation, 
W88-02181 5D 


RECYCLE METALS, GLASTONBURY, CT. 
Metals Recovery from Waste Acids, 
W88-02188 


REGINA UNIV. (SASKATCHEWAN). 
FACULTY OF ENGINEERING. 
Kinetics of an Activated Biofilter Process, 
W88-02017 5D 


RESEARCH TRIANGLE INST., RESEARCH 
TRIANGLE PARK, NC. 
Reclamation and Redevelopment of Contaminat- 
ed Land: Volume I, U.S. Case Studies, 
W88-01606 5E 


RESIDUALS MANAGEMENT TECHNOLOGY, 
INC., MADISON, WI. 
Analysis and Treatment of Reactive Waste: A 
Case Study in the Ductile Iron Foundry Indus- 


try, 
W88-02146 5D 


REXNORD, INC., MILWAUKEE, WI. 

ENVIROENERGY TECHNOLOGY CENTER. 
Enhanced COD Removal from Pharmaceutical 
Wastewater Using Powdered Activated Carbon 
Addition to an Activated Sludge System, 
W88-02204 5D 


RHODES UNIV., GRAHAMSTOWN (SOUTH 
AFRICA). HYDROLOGICAL RESEARCH 
UNIT. 
Soluble Salt Content of the Alluvial Banks of a 
Semi-Arid Tributary Catchment of the Great 
Fish River, 
W88-02090 2G 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). LAB. FOR 
WATER AND FOOD MICROBIOLOGY. 
Profiency Testing of Water Microbiology Lab- 
oratories in The Netherlands, 
W88-01710 5G 


RIJKSWATERSTAAT, THE HAGUE 
(NETHERLANDS). 


Safety Criteria for Channel Depth Design, 
W88-01545 8A 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OK. 
Field Evaluation of a Simple Microcosm Simu- 
lating the Behavior of Volatile Organic Com- 
pounds in Subsurface Materials, 
W88-01687 5B 


ROCKY MOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION, TEMPE, AZ. 
FORESTRY SCIENCES LAB. 

Enhancement of Riparian Ecosystems with 

Channel Structures, 

W88-02385 4A 
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ROGALANDSFORSKNING, STAVANGER (NORWAY). 


ROGALANDSFORSENING, STAVANGER 
(NORWAY). 
— of Oil on Drilled Cuttings, 
W88-019 5D 


ROME UNIV. (ITALY). DEPT. OF ANIMAL 
AND HUMAN BIOLOGY. 
Profundal Macrobenthos Structure as a Measure 
of Long-Term Environmental Stress in a Pollut- 


ed Lake, 

W88-02474 SC 
ROMEC ENVIRONMENTAL RESEARCH 
AND DEVELOPMENT, INC., COLLEGE 
STATION, TX. 

Process and Apparatus for Recovering Usable 

Water and Other Materials from Oil Field Mud/ 

Waste Pits, 

W88-01795 5D 


ROORKEE UNIV. (INDIA). DEPT. OF 

BIOSCIENCE AND BIOTECHNOLOGY. 
Determination of Residues of Furadan (Carba- 
furan) in Water by Spectrophotometric Method. 
W88-02064 5A 


ROORKEE UNIV. (INDIA). DEPT. OF CIVIL 
ENGINEERING. 
Adsorption of Copper, Zinc and Lead by Bed 
Sediments of River Ganges in India, 
W88-02021 5B 


ROSENSTIEL SCHOOL OF MARINE AND 

ATMOSPHERIC SCIENCE, MIAMI, FL. 
94-GHz Doppler Radar for Cloud semi 
W88-02049 


Studies of Humic and Fulvic Acid Dynamics in 
Coastal Marine Waters of South Florida, 
W88-02056 2L 


ROTTERDAM PUBLIC WORKS DEPT. 
(NETHERLANDS). 


Filling in of Harbour Basins which Contain Con- 
taminated Silt, 
W88-01526 5C 


Silt Concentration Measurements, 
W88-01527 TA 


Development of Criteria for the Dredging and 
Disposal of Contaminated Dredged Material, 
W88-01540 5E 


ROYAL INST. OF TECH., STOCKHOLM 
(SWEDEN). INSTITUTIONEN FOER 
KULTURTEENIK. 
Soil and Water Conservation on the Chinese 
Loess Plateau - The Example of the Xio Shi 
Guo Brigade, 
W88-02236 3B 


Variations of 87Sr/86Sr in Water from Streams 
ee ee er ee eee 
W88-02440 


ROYAL SIGNALS AND RADAR 

ESTABLISHMENT, MALVERN (ENGLAND). 
Reduction of Errors Caused by Bright Bands in 
Quantitative Rainfall Measurements Made Using 


Radar, 

W88-02054 7B 
RUBEL AND HAGER, INC., TUCSON, AZ. 

Source Treatment of Industrial Wastewater with 


Granular Activated Carbon, 
'W88-02293 5D 


RUHR UNIV., BOCHUM (GERMANY, F.R.). 
LEHRSTUHL FUER WASSERWIRTSCHAFT 
UND UMWELTTECHNIK II. 
Computer Aided Control of Nitrogen Removal 
in Small Activated Sludge Wastewater Treat- 
ment Plants, 
W88-01959 5D 
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RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF BIOLOGICAL 
SCIENCES. 
Effects of the Pesticide Diflubenzuron on Larval 
Horseshoe Crabs, Limulus polyphemus, 
W88-01720 5C 


SANDIA NATIONAL LABS., ALBUQUERQUE, 
NM. EARTH SCIENCES DIV. 
Effects of a Biomodal Pore Distribution on 
Matrix Diffusion in a Fractured Porous Medium, 
W88-01658 5B 


SAO PAULO UNIV. (BRAZIL). ESCOLA 
POLITECNICA. 
Anaerobic Digestion of Municipal Solid — 
W88-02120 


SAO PAULO UNIV., SAO CARLOS (BRAZIL). 

DEPT. DE HIDRAULICA E SANEAMENTO. 
Anaerobic Wastewater Treatment in the Food 
Processing Industry: Two Case Studies, 

W88-02113 5D 


SASKATCHEWAN RESEARCH COUNCIL, 
SASKATOON. 
Response of Two Western Canadian Conifers to 
Simulated Acidic Precipitation, 
W88-02464 sc 


SCHMIDTKE (NORBERT W.) AND 
ASSOCIATES LTD., KITCHENER (ONTARIO). 
Pollution Control through By-Product Recov- 
ery Using Hyperfiltration. Case Study of a Spe- 
cialty Cheese Producer, 
W88-02171 5D 


SCS ENGINEERS, INC., COVINGTON, KY. 
Long-Term Impacts of Industrial Waste Codis- 
posal in Landfill Simulators, 

W88-01738 SE 


Demonstration of Landfill Gas Enhancement 
Techniques in Landfill Simulators, 
W88-01755 SE 


SEA FISHERIES RESEARCH INST., CAPE 
TOWN (SOUTH AFRICA). 
Seasonal Trends in the Longshore Distribution 
of Surface Temperatures off Southwestern 
Africa 18-34 S, and their Relation to Subsurface 
Conditions and Currents in the Area 21-24 S, 
'W88-01625 2L 


Analysis of the Recent Environmental Perturba- 
tion in the South East Atlantic and Latest Find- 
ings on its Impact on Fisheries of the Southern 
Benguela Region (Un Analisis de las Recientes 
Perturbaciones en el Atlantico Sudeste y los 
Ultimos Hallazgos Sobre su Impacto en la Pes- 
queria de la Region sur de Benguela), 

W88-01628 2L 


Distribution and Cycling of Nutrients at Four 
Sites in the Benguela System, 
W88-01636 2L 


Phytoplankton Distribution and Dynamics in the 
Southern Benguela Current, 
W88-01637 2L 


Development of Phytoplankton Communities in 

Terms of their Particle Size Frequency Distribu- 

tion, in Newly Upwelled Waters of the Southern 
la Current, 

W88-01638 2L 


Influence of Environmental Factors on the Cape 
Pelagic Fishery, 

W88-01649 2L 
Environmental Basin Model for West Coast Pe- 


lagic Fish Distribution, 
W88-01650 2L 


Population Genetics of the Southern African 
Pilchard, Sardinops ocellata, in the Benguela 
Upwelling System, 

'W88-01651 2L 


SEAGOLD INDUSTRIES CORP., BURNABY 
(BRITISH COLUMBIA). 
Reverse Osmosis Apparatus and Method Incor- 
porating External Fluid Exchange, 
W88-01791 3A 


SHEAFFER AND ROLAND, INC., CHICAGO, 
IL. 
Land Treatment Example of an Integrated Man- 
agement System, 
W88-01729 SE 


SHELLFISH RESEARCH LAB., CARNA 
(IRELAND). 
Hydrography and the Distribution of Phyto- 
plankton in Killary Harbour: A Fjord in West- 
ern Ireland, 
W88-02374 2L 


SIMON FRASER UNIV., BURNABY (BRITISH 
COLUMBIA). DEPT. OF BIOLOGICAL 
SCIENCES. 
Animal Decision Making and Its Ecological 
Consequences: The Future of Aquatic Ecology 
and Behavior, 
W88-02423 2H 


SINGARENI COLLIERIES CO. LTD., 
KOTHAGUDEM (INDIA). 
Hot Water Seepage into Shallow Coal Mines of 
Manuguru Coalbelt, Godavari Valley Coalfield 
Andhra Pradesh, India, 
W88-01585 2F 


SITE PLANNING DEVELOPMENT INC., 
CHARLEVOX, MI. 

Aesthetic Renovation, 

W88-01510 


SOCIEDAD ANONIMA INDUSTRIAS 
CELULOSA ARAGONESA, ZARAGOZA 
(SPAIN). 
Full Scale Anaerobic-Aerobic Biological Treat- 
ment of a Semichemical Pulping Waste Water, 
W88-02162 5D 


SOUTH CAROLINA UNIV., COLUMBIA. 
BELLE W. BARUCH INST. FOR MARINE 
BIOLOGY AND COASTAL RESEARCH. 
Nitrogen Exchange Between a Southeastern 
USA Salt Marsh Ecosystem and the Coastal 
Ocean, 
W88-01995 2L 


SOUTH CENTRAL CONNECTICUT 
REGIONAL WATER AUTHORITY, NEW 
HAVEN. 
Silvicultural Application of Alum Sludge, 
W88-02396 SE 


SOUTH DAKOTA STATE UNIV., 
BROOKINGS. WATER RESOURCES INST. 
Fiscal Year 1985 Program Report (South 
Dakota Water Resources Institute). 
W88-01775 9D 


SOUTHEAST ASIAN FISHERIES 
DEVELOPMENT CENTER, ILOILO 
(PHILIPPINES). 


Acute Nitrite Toxicity and Methemoglobinemia 
in Juvenile Milkfish (Chanos chanos Forsskal), 
W88-02042 5C 





SRI LANKA UNIV., PERADENIYA. DEPT. OF 
GEOG 


RAPHY. 
Catchment Ecosystems and Village Tank Cas- 
cades in the Dry Zone of Sri Lanka: A Time- 
Tested System of Land and Water Resource 
Management, 
W88-02237 3F 


Mahaweli Strategy of Sri Lanka - Great Expec- 
tation of a Small Nation, 
W88-02253 6B 


SRI LANKA UNIV., PERADENIYA. 
POSTGRADUATE INST. OF AGRICULTURE, 
Nitrogen and Water Baiance Studies in Relation 
to Farmyard Manure and N-Fertilizer Applica- 
tions to Sri Lankan Luvisols, 
W88-02081 5B 


SRI VENKATESWARA UNIV., TIRUPATI 
(INDIA). DEPT. OF ZOOLOGY. 
Bioconcentration and Metabolism of DDT, Fen- 
itrothion and Chlorpyrifos by the Blue-Green 
ap gol sp. and Aulosira ae 
1 


STADTWERKE MAINZ A.G. (GERMANY, 


F.R)). 
Apetiation of Enzyme Assays for our, 
ater Testing (Anwendung enzymatischer Ver- 
fahren in der Wasser-Toxikologie), 
W88-01972 5A 


STANFORD UNIV., CA. DEPT. OF 
CHEMICAL ENGINEERING. 
Molecular and Marcomolecular Sieving by 
Asymmetric Ultrafiltration Membranes, 
W88-01771 5D 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 

Using the Method of Moments to Analyze 
Three-Dimensional Diffusion-Limited Solute 
Transport From Temporal and Spatial Perspec- 


tives, 
W88-01690 
STATE POLLUTION CONTROL 


W88-01949 


STATE UNIV. OF NEW YORK AT ALBANY. 
DEPT. OF CHEMISTRY. 
. Systematic Approach to the Detection and Re- 
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W88-02453 
W88-02454 
W88-02455 
W88-02456 
W88-02457 
W88-02458 
W88-02459 
W88-02460 
W88-02461 
W88-02462 
W88-02463 
W88-02464 
W88-02465 
W88-02466 
W88-02467 
W88-02468 
W88-02469 
W88-02470 
W88-02471 
W88-02472 
W88-02473 
W88-02474 
W88-02475 
W88-02476 
W88-02477 
W88-02478 
W88-02479 
W88-02480 
W88-02481 
'W88-02482 
W88-02483 
W88-02484 
W88-02485 
W88-02486 
W88-02487 
W88-02488 
W88-02489 
W88-02490 
W88-02491 
W88-02492 














Subject Fields 
NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, United States, and Mexico 
NATURE OF WATER please use this price schedule; other addressees, 
write for PR-360-4, 
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WATER CYCLE MICROFICHE /PAPER COPY DISKETTES MAGNETIC TAPE 
$195 | $150.00 
9.95 ’ 200.00 

WATER SUPPLY AUGMENTATION pnnene WEIS 


14.95 


AND CONSERVATION 88 





00S ‘ESN VEAL 105 Ayjeusd 


FAVT....32.95 
WATER QUANTITY MANAGEMENT ee 
AND CONTROL ° 


WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 








“Contact NTIS for price quote. 


RESOURCES DATA PRICES EFFECTIVE JANUARY 1, 1988 











ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 
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INDEXES 
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SUBJECT INDEX 


SOLSh IW 


AUTHOR INDEX 
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ORGANIZATIONAL INDEX 


ACCESSSION NUMBER INDEX 
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